Error Bounds Between the Minimum Distance Energy of an Equilateral Knot and the Mobius Energy of an Inscribed Smooth Knot by Worthington, Joseph
Duquesne University
Duquesne Scholarship Collection
Electronic Theses and Dissertations
Summer 2005
Error Bounds Between the Minimum Distance
Energy of an Equilateral Knot and the Mobius
Energy of an Inscribed Smooth Knot
Joseph Worthington
Follow this and additional works at: https://dsc.duq.edu/etd
This Immediate Access is brought to you for free and open access by Duquesne Scholarship Collection. It has been accepted for inclusion in Electronic
Theses and Dissertations by an authorized administrator of Duquesne Scholarship Collection. For more information, please contact
phillipsg@duq.edu.
Recommended Citation
Worthington, J. (2005). Error Bounds Between the Minimum Distance Energy of an Equilateral Knot and the Mobius Energy of an
Inscribed Smooth Knot (Master's thesis, Duquesne University). Retrieved from https://dsc.duq.edu/etd/1382
 	
	   fffiffffifl 
fl  ffffi!#"$%&
 ')(+* ,-"$  ./
ffffi01"23)"406578"$   9:ffffi

 (+* 8,-"$ ;<3%=)ffffi:> ?@fl /+ 5A+
BDCFEHGfiIKJLI
MN
G1IOG1PRQOGfiSTQOU+QVEHGXWZY\[fi]_^`Qba
U\c!QOEHGXdGfiefY
N
QVgGfiPhQ&U\ciTYjQOEHGfigkYjQVJ`[fiI&Y\P_STlmU\gkeH]nQVG
Npo
[1JLG1PH[fiG
iq[fiBpPr]_^`QbaqlmUs^`^LGfit\GuY\PHSqv
N
Y\SH]fYwQVG
o
[xEHUrUs^U\c3yzJL{|G
N
Yj^}B
N
QVI
d]_~r]_GfiIOP_G$pP_J`sG
N
IKJ`Qba
J`P/efY
N
QOJY\^c]H^`f^`^LgGfiPhQUjc
QVEHG
N
Gfi~R]HJ
N
GfigGfiPhQVI&cU
N
QOEHGuSHGfit
N
GfiGuU\c
iTY\IKQOG
N
IpU\c
o
[1JLGfiP_[fiGuJLPqlmUsgeH]_QVYjQVJ`UsPfY\^iTYjQVE_GfigkYjQVJ`[fiI
{ha

U\IOGfie_ElHU
N
QOEHJLPHtjQVUsP
iTYffiaqŁsrZŁ\sh
U\IOGfie_EqU
N
QOEHJLPHtjQVUsP
Z$|!$R4rrT ¢¡£¡¥¤¦¤ §¨¡£1©H!ªs¨<r«f¬|­&©f®¯}!¡£°£©nRw©H°
±T<f©f!²< ´³Zµ!¡¥R«f¬Z­=©f²¶1!ffiªsw¡µr6·z¤f²±T<f
iTY\I¸QVG
N
U\c
o
[fiJ`GfiPH[1GuJLPqlmUsgeH]_QxYwQVJLU\PfY\^ziqYjQVEHG1gYwQVJL[1I
dGfiefY
N
QVgGfiPhQ=U\c3iTYjQVE_GfigkYjQVJ`[fiI&¹ºlmU\gkeH]nQVG
Npo
[1JLG1PH[fiG
d]H~R]HG1IOPHG2pP_J`sG
N
IKJ`Qbas
M
J»QOQVIK{H]
N
tsE
M
B2Z
o
B
iTYffiaqŁsrZŁ\sh
B
M)M)¼F½&¾¿
d
¿N
J`[
¼
YffiÀ&SHU\P
M
EÁd$»fBIKIOJ`IKQxYjPRQ
MN
UjcGfiIOIKU
N
dG1efY
N
QOgkG1PhQ&U\ciqYjQVEHG1gYwQVJL[1I&¹ÂlmUsgeH]_QOG
N=o
[1JLGfiP_[fiG
B
M)M)¼F½&¾¿
d
o
QVY\[fiGÃa@yzG1rJLP_G\
M
EÁd$»HBpIOIOJ`IKQVY\PhQ
MN
UjcGfiIOIKU
N
dG1efY
N
QOgkG1PhQ&U\ciqYjQVEHG1gYwQVJL[1I&¹ÂlmUsgeH]_QOG
N=o
[1JLGfiP_[fiG
B
M)M)¼F½&¾¿
d Ä
YjQOEH^LG1GfiP+C!Yffian^`U
N

M
E}Ád$»rv
N
Y\SH]fYwQVGFdJ
N
Gfi[ÃQVU
N
U\c}lmUsgeiTYwQVEHG1gYjQOJL[1I
dG1efY
N
QOgkG1PhQ&U\ciqYjQVEHG1gYwQVJL[1I&¹ÂlmUsgeH]_QOG
N=o
[1JLGfiP_[fiG
B
M)M)¼F½&¾¿
d
W
N
YjPH[fiG1IO[fiUl|lmGfiIOY
N
G1UH
M
EÁd$»ZdGffiYjP
iq[1BPR]H^»QbaqlmUs^L^`GfitsGYjPHSv
N
YjSH]fYjQOG
o
[xEHUrUs^zU\c#y<J`{G
N
Y\^}B
N
QOI
Å ÆÈÇÉÊºÇÉÌË
Í
¶fi|z!ª\¡| Î
Ï

Ï
MN
Us{H^`Gfig´QVU8ÐbPhsGfiI¸QVJ`thYjQVGÑX2XX2X2Xu2XX2X2XX2Xu2X2XX Ò
Ï
ÁŁ
MN
GfiIKGfiPhQ
o
QxYjQO]HI&U\cQVEHG
MN
Use|UsIKGfiS
MN
Us{H^LG1g XX2X2XX2Xu2X2XX 
Ï
ÔÓ ÕY\[xÖRt
N
Us]HPHS XX2uX2X2XX2X2Xu2XX2X2XX2Xu2X2XX ×
Ï
ØÒ dG1fP_J`QVJ`UsPHIFYjPHSTÙ=U\QxYwQVJLU\PÚ2XX2X2Xu2XX2X2XX2Xu2X2XX
Ï

Û
|$|!!8­ÜZ¶1ffiªsw¡£µr6·¤>f²±qf
ÍrÛ
Łn
Ï Ý
UsPHG1ImX2X2XX2uX2X2XX2X2Xu2XX2X2XX2Xu2X2XX
Ï
Ł
ŁnÁŁ ÕmUs]HP_SHIFcU
N
QVEHG
Ý
UsP_GfiIÞ2X2XX2X2Xu2XX2X2XX2Xu2X2XX
Ï

ß à
wR©_¡¥<«>¯}!¡£°£©nRw©H°á±qf
ÛZâ
Ó_
Ï
B^`tsU
N
J»QVEHg 2XX2uX2X2XX2X2Xu2XX2X2XX2Xu2X2XX Łsã
Î äæå!år!¡èç
ÛZé
ÒH
Ï
lmUnS_GucU
N
ÐbPHIO[
N
JL{_JLPHt
¿
~R]HJL^LYjQVG
N
Y\^
Ä
P_U\QVI&JLP
o
gUrU\QVE
Ä
PHU\QOI>Xu2X2XX Ł\ê
Ó
Å ë ìí ÉÊ¢î ï
ð
ÇÈÉ>îÌÆòñ ó ô²Éöõ!ÆÈÇ
ÐÜcUsP_GXQVY\Ö\G1IYke_JLGfi[1G2UjcIKQ
N
JLP_tHfQVJLG1I&J`Q=JLPTYÖRPHU\Qfi}YjPHSqQOEHGfiPt\^L]HG1I=QOEHGXQbÀáUæG1PHSHIpQOUstsGÃQVEHG
N
QVU2cU
N
g÷Y4^`UnU\ehQVEHG
N
GfiIK]H^`QmJLIáY4IKQ
N
J`PHt2QOEfYjQEHY\ImPHU4^LUrUsIOG=GfiPHS_IFY\PHSQOEfYjQáJLIQ
N
]_^`a8ÖRPHU\QKQVGfiS}
CFEHG
N
GXJLI&PHU8ÀYffia/QVU8]HPhQVY\PHts^`GuQOEHGXIKQ
N
JLPHt+À&J»QVEHUs]nQ&IOUsgGfiEHUÀ'[1]_QOQOJLPHt8J»Qffi)B÷øù\úûfüÃøù\ú£ýßþOù 

úJLI)IK]H[xE/YuIKQ
N
JLPHt_rGn[fiGfienQQVEfYwQáJ»QEfY\IPHUXQOEHJL[xÖRPHG1IOI1áWfU
N
gYj^L^`a\sYXÖrP_U\Qm[fiY\P{|G=SHG1fP_GfiS
Y\IpYkPHU\PqIKGfi^`c
	ÜJLPhQVG
N
IKGfi[1QOJLPHtk[fi^`UsIOG1ST[fi]
N
sG2JLPhFCFEHJLI=efY\e|G
N
JLIpY\{|Us]_Q=ÖRPHU\QOIY\PHSqIOUsgGuU\c
QVE_GfiJ
N
e
N
Use|G
N
QVJLG1IfiÐbP¨efY
N
QVJL[1]H^Y
N
nÀáGuÀ&JL^L^G_Y\gJLPHGÀmYffiarI=QOUkSHGÃfPHGXY\PKGfiP_G
N
tja8cU
N
ÖRPHU\QOI
Y\PHS@Q
N
aæQVU+fP_Sq{|Us]HPHS_I={|G1QbÀáGfiG1PSHJ}G
N
GfiPhQ=PHU\QOJLUsP_IFU\c#G1PHG
N
t\as
 
:0fifl 3 ;<fiff!3fffi(8"2#
vJ`sG1PÌYTÖRPHUjQ4[1UsP_fts]
N
YjQOJLUsPJLPfl

#YqÖRPHU\Q4GfiPHG
N
t\aJLI2YqgGffiY\IK]
N
GkU\cQOEHG[1Usgke_^LGnJ»QbaU\c
J`QOIIKefYjQVJLY\^[fiUsP_cU
N
gkYjQVJ`UsPWfU
N
gYj^L^`a\fÀmG+SHGÃfPHG8Y

úü

üffi !#"$

þÃú£ý

Y\IcU\^L^LUÀ&I&%pyzGÃQ
'
{|GTYÞIOefY\[1GU\cÖRPHUjQVIfi B

úü

üffi !ÌJ`IYÞIO[ffiYj^LG	ÜJLPhjY
N
JLY\PhQ8c]HPH[1QOJLUsP()%
'+*
-,
À&EHG
N
G
,
JLI$QOEHG/IOGÃQU\cYj^L^mP_UsP	bP_GfithYjQOJ`\G
N
GffiYj^FPr]_g${G
N
I1
¿
P_G
N
tjaöc]HPH[1QOJLUsP_I$ÀmG
N
G/
N
I¸Q
SHGÃfPHGfiSqÀ&J`QVE@QVE_G2EHU\eG1IpU\c#e
N
UrJLS_JLPHtY\PqY\^Lt\U
N
J»QVEHg´cU
N
SHG1QOG
N
gJLP_JLPHt$QOEHG2ÖRPHUjQpQbare|G2U\c3Y
tsJ»sGfiP[fi^`UsIOG1S>[fi]
N
sGjqÐÜcmQVEHGÖRPHU\Q$[1Us]H^`S{|G/.fUÀáGfiS>QOUY\PGfiPHG
N
t\aÞgJLPHJ`g$]Hg¨zY\PHSJ`cáQVEHJ`I
gJLPHJ`g$]Hg ÀmG
N
Gk]HPHJL~R]HGj<UsPHG8[fiUs]_^LS¦IOJ`gkeH^»a[1UsgkeHY
N
G$QOEHG8ÖrP_U\QuQVUqY@e
N
Gfi[1UsgeH]_QVG1SQVY\{H^LG
U\cGfiP_G
N
tjagkJ`PHJLgkYk[1UsPhQxY\J`PHJLP_tQVEHG+S_J0G
N
G1PhQuÖrP_U\QQbareG1Ifi+CFEHG+G1PHG
N
t\ac]HPH[ÃQVJ`UsPHIuY\eHe|GffiY
N
Ò
QVU4EfYffisGgkY\Pha^`Un[fiY\^fgJLPHJ`gY_hE_UÀáG1\G
N
fIOU4QOEHJLIátsUhY\^|EfY\Iá{G1GfiP/Gfi^`]HIOJ»sGj
o
QVJ`^L^ßhÖRPHUjQFGfiPHG
N
t\a
c]HPH[ÃQVJ`UsPHIEfYffi\G{|GfiG1PIO]H[1[fiG1IOIKc]_^áYwQ1.fUÀ&JLPHtæ\G
N
a[fiU\gkeH^`JL[fiYjQVG1S]HPHÖRPHU\QOIQVUæQOEHG+IKQVY\PHSfY
N
S
N
G1ts]H^LY
N32
	ÜtsUsP¨Y\PHS@EfYffi\GXe
N
UrJLSHG1SqJ`PRQOG
N
GfiIKQOJLPHt
N
Gfi^LYjQVJ`UsPHIOE_JLeHImÀ&J»QVE@eHEharIOJ`[ffiY\^e
N
Use|G
N
QVJLG1IFU\c
ÖRPHU\QOIcUs]HPHS¦JLPTIO[fiJ`GfiPhQVJ»f[+IKQO]HSHJ`GfiIIO]_[xE>Y\IdÙpB4 i¨UnSHG
N
P¦[fiU\gkeH]nQVG
N
IgYjÖ\G$J»QeU\IOIOJ`{H^LG
QVUqIOJ`g$]H^YwQVG+QVEHGkGfiPHG
N
t\a4	ÜgkJ`PHJLgJ651JLPHtfi.fUÀu3{_]_Q$J»Q2J`I2P_Gfi[fiG1IOIOY
N
aQVU
N
Gfie
N
GfiIKGfiPhQ+QVEHGkGfiPHG
N
t\a
c]HPH[ÃQVJ`UsPæY\IáYXc]_PH[1QOJLUsPkUsPSHJ`IO[
N
G1QOGÖRPHU\QOIfi
½
PHGpe
N
Us{_^LGfigºQOEfYjQmY
N
J`IOG1IáJ`IQOEfYjQQVEHG
N
GY
N
G=PHU
ÖRPHUÀ&P>QVG1[xEHPHJ`~r]_GfiI4cU
N
G7k[1JLG1PRQO^`a8.fUÀ&J`PHtTY¨IOgUnUjQVEÞÖrP_U\Q2QOUTY@ÖRPHU\Q2GfiPHG
N
t\aÞgJLPHJ`g$]Hg¨
9
UÀáG1\G
N
neU\^`artsUsPfYj^_Y\PHY\^LUst\]HGfiIEfYffi\G={|GfiG1PkS_G1fPHG1SQOUuIOJLg4]H^YjQOGáQOEHG:.fUÀ U\cIOgUrU\QVE+ÖRPHU\QOI
{hafi.fUÀ&JLP_tke|Us^`artsU\PHIfi
½
PHG+U\c)QVEHG+gUsI¸QIKQO]HSHJLG1S¦GfiPHG
N
t\aqc]HPH[1QOJLUsP_IJLIQOEHGi<;Us{_JL]HI
¿
PHG
N
t\a>=
½@?A9#B
ÏDC
SHG1fP_GfiS
{ha
½@?A9
Y
N
Y_
½
P_G+SHJLIK[
N
GÃQVJ05ffiYjQOJLUsPUjcQOEHGi<;Us{_JL]HI
¿
PHG
N
t\aTJLIQOEHGiqJ`PHJLg$]_gdJ`IKQVY\PH[fiG
¿
PE	
G
N
t\aF=
o
JLg
B
×
C
SH]_G2QVU
o
J`gkUsP}m EHJL^`GQVEHG4iqJLP_JLg$]HgÚdJLIKQVY\PH[1G
¿
PHG
N
t\aFGßiqdH	
¿
PHG
N
t\aJI=EfYjI
e
N
UrJ`SHGfiS@JLPhQOG
N
G1IKQOJLPHt
N
G1IO]H^»QVI1HJ`QFJ`IFIKQOJL^L^Y\P@Use|GfiP@~R]HGfiI¸QVJ`UsP/À&EHG1QOEHG
N
QVE_GXIKJLg$]_^YjQOJLUsPHI)À&J`QOE
QVE_GiTdH	
¿
PHG
N
t\aöQ
N
]H^`a Y\e_e
N
UKnJLgkYjQVGæQOEHGL.HUÀÚU\cQOEHGiF;Us{HJL]_I
¿
PHG
N
t\a\®C!UNMK]HIKQOJ`cèaöQVE_G
IOJ`g$]H^LYjQVJ`UsPHI8]HIOJ`PHt>QOEHG¦iqJ`PHJLg$]_g dJLIKQVY\PH[1G
¿
PHG
N
t\as=UsPHGqg$]HI¸Q/IOEHUÀÑQVEHYjQæQVE_G
N
GTGnJLI¸Q
IOgUrU\QVEÞÖRPHU\QVI4PHGffiY
N
QVE_Ge|Us^`artsUsPHY\^	ÜgkJ`PHJLgJ651GfiSTÖRPHUjQVI2À&J»QVEIOJLgJL^LY
N
G1PHG
N
t\as¨CFEHJLIuQVE_GfiIOJ`I
À&JL^`^mG_e_^LU
N
G@QOEHG@GrQVG1PhQkQOU¦À&E_JL[xEY¦IKgkUrU\QOE ÖRPHUjQ8[ffiY\P {G@J`PHIO[
N
JL{|GfiS J`PYjP G1~R]HJL^LYjQVG
N
Y\^
ÖRPHU\QmIOU4QOEfYjQQVEHGi<;Us{HJ`]HI
¿
PHG
N
t\aU\cQOEHGIKgkUrU\QOEÖRPHU\QmJLI[fi^LU\IOG&QVU2QOEHGiqdH	
¿
PHG
N
t\aU\czQVE_G
Gfi~R]HJ`^YjQOG
N
Y\^ÖRPHU\Qfi
O 
!æ ?æ3"X
Ñ,6

/Pk!

:0fifl
ÐbPQ=
¼po
h
C
)J`Q2ÀYjIIKEHUÀ&P QOEfYjQYe|Us^`artsU\PfY\^ÖrP_U\Q8[ffiY\P {|G/JLPHIK[
N
JL{|GfiS JLPöYIKgkUrU\QVEöÖRPHUjQ
Y\PHSkQVEfYjQQVE_GpQbÀáU$ÖRPHU\QVImEfYffisG[1^LUsIKGG1PHG
N
tsJLG1Ifi
9
UÀáG1\G
N
HQOEHJLISHUrGfiIáPHU\QáIOUs^»sGpQOEHGe
N
Us{H^`Gfig
YjQkEfY\PHS}
½
P_GqU\cpQVEHGqgYjJLP tsUhY\^`I8JLP QVEHJ`IY
N
GffiYÞJLI+QVUSHG1QOG
N
gJLP_G@QOEHGTI¸Q
N
]H[1QO]
N
GqU\cQVE_G
GfiP_G
N
tjaR	ÜgkJ`PHJLgkY_3lmUsgke_]_QVG
N
IOJLg4]H^YjQOJLUsP_IY
N
G]HIOG1SqQVU@.HUÀ eU\^`artsUsPHIQOU8gkJ`PHJLgkY_R{H]_Q&QVE_G
~R]HGfiI¸QVJ`UsPU\cÀ&EHGÃQVEHG
N
QVEHG1IOG+e|Us^`artsUsP_IY
N
G4[fi^`UsIOG2QVUæIKgkUrU\QVEqgkJ`PHJLgkY+JLIpIKQVJ`^L^Use|GfiP E_JL^LG

J`Q$JLI$PHUjQ+[fi^`GffiY
N
YjQ4QVEHJ`I$eU\JLPhQ$À&EHGÃQVEHG
N
U\PHG/[ffiY\PöfP_SYIKgkUrU\QVEöÖRPHUjQ8PHGffiY
N
Ye|Us^»ant\UsPfY\^
ÖRPHU\QÀ&J`QOEJ`QOIiF;Us{HJL]_I
¿
PHG
N
t\a[fi^`UsIOG&QVUXQVEHGiTdH	
¿
PHG
N
t\a8UjcQVEHGpeU\^`artsUsPfYj^HÖRPHU\QffirÀ&J`QOEkQVE_G
JLPncU
N
gkYjQVJ`UsPY\P_S>Y\^`tsU
N
J`QVE_gkIYffijY\J`^Y\{H^`G\J»QuIOG1GfigIXQOUq{|GY\P>YjeHeGfiY\^LJ`PHt/e
N
UseU\IOJ`QOJLUsP}kWfU
N
QVE_G
N
GfigkY\JLP_SHG
N
U\cQVEHJ`I&[xEfY\e_QOG
N
fÀáGXÀ&J`^L^e
N
UrJLSHGu{fY\[xÖRt
N
Us]HPHSqgYwQVG
N
JY\^Y\PHS¨SHGfiIK[
N
J`{GuQVE_G
gG1QVE_UnSHIXQVEfYwQ4ÀáGÀ&JL^`^]_IOGQOUTQ
N
aQOU
N
GfiY\[xEöUs]
N
tsUhY\^¥qÐbP lmEHY\e_QVG
N
Łn!ÀmGæÀ&J`^L^G_Y\gJLP_G
À&EfYjQÀáG=QOEHJLPHÖ$Y
N
G&QVEHG&PHG1[fiG1IOIVY
N
ake
N
Use|UsIKJ`QVJ`UsPHI3QOEfYjQPHGfiG1SkQOU2{|Gpe
N
UsG1PæJLP8U
N
SHG
N
QVUXIOEHUÀ
QVEHYjQ4QOEHG/i<;U\{HJL]HI
¿
P_G
N
tja>U\cFYTIOgUnUjQVEÌÖRPHU\Q@S JLPHIK[
N
JL{|GfiSÌJ`PÌY\PÌG1~R]HJL^LYjQVG
N
Y\^)ÖRPHU\QT J`I
[fi^`UsIOG@QVUÞQVEHGiTdH	
¿
PHG
N
t\a U\cUTmY\PHS ÀáGqÀ&J`^L^Fe
N
U\GTQbÀáUÌU\cQOEHGfig¨®ÐbP lmEfY\enQVG
N
Ó_mÀáG
e
N
UrJ`SHG+Y\PÞY\^`tsU
N
J»QVEHg	cU
N
JLP_IO[
N
JL{HJ`PHtæG1~r]_JL^YwQVG
N
Y\^ÖrP_U\QVIJ`PIOgUnUjQVEÖRPHU\QOIfi$lmEfY\e_QOG
N
ÒæJ`I
QVE_G+BeHe|GfiPHS_JzÀ&EHJL[xEÞ[fiUsPhQVY\JLPHIQOEHGiTY\e_^LG+[fiUrSHG$QOEfYjQÀáG8À
N
U\QVG+QOU/JLPHIK[
N
J`{G+G1~R]HJL^LYjQVG
N
Y\^
ÖRPHU\QOI=J`P@IOgUnU\QOE@ÖrP_U\QVI1
WV
	"4%-Xæ(

ÐbPöQVEHJ`I$IOG1[1QOJLUsPöÀáG¨S_G1fPHGæQOEHG@~R]fY\PhQVJ»QVJLG1I$JLPh\Us^`\GfiS JLPÌQOEHJLI$I¸QV]HSnasáY\PHSöÀmG@e
N
UnJ`SHGæQVE_G
{fY\IKJL[c
N
Y\gkGÃÀmU
N
ÖcU
N
U\]
N
gkGÃQVEHUrSHI1
§/4Y3¡¡£|
Í[Z:\
üÃú^]
*`_
G ]IbaÃü2ù/$

ýèúdcfehgfüxüjikg_ùffiKù\øüÃú ffiýlù\ú£ý
m
"XùonkpbeÃø

úèû

úqSflr
s
ûfüffiVüt]æù

iUuXùffiVüúèûfü1efiù\øüg_ùffiOù\øüÃúbüffi
s
ýèúèûLi

øù\ý

ù/þÃývffiVþ Lüwn/xzyûfü
m
ü{"

ffiø

"úèûfü
|~}

afiýv$ReU

üffi !@/ U4uý6e
wŁ
GdSIQfi
Ï

_
Gf]I{
_
GuI

p

Ï

]w<u

pN
]

u
o
J`PH[fiG&ÀmGY
N
G=SHGfiY\^LJ`PHtXY\PkÀ&J»QVEkY
N
[	b^LG1PHt\QOEke
N
GfiIKG
N
rJ`PHt$efY
N
Y\gG1Q
N
J65fiYjQVJ`UsP\QOEHGp^`JLPHG&G1^LGfigGfiPhQOI

_


]XY\PHS
4


uZY\PHS/QOEHGue
N
GÃnJ`Us]HI&JLPhQOGfit
N
Y\^{|Gfi[fiU\gkG1I
tŁ
GdSI



Ï

_



p

Ï

]wFu

p/
_
4

ÙpGrQ=ÀáGuQxY\ÖjG2Y8^LUrUsÖkYjQFQVE_GXS_GfiIO[
N
J`e_QVJ`UsP@U\cY+e|Us^`artsUsPHY\^}ÖRPHU\QpY\P_SqJ»QVI=iTdH	
¿
P_G
N
tjas
×
§/4Y3¡¡£|
ÛZ 
 2
cOüjirü g

 ¡!K

ù 

ú¢Tºý6e&ù1eüÃú

"

ffijirüffiVüjik£\üffiÃú£ýßþxüWeWrJ¤
Ł¥
¤4¦
¥K§§§¥
¤¨©¢¦
ý

  r¨þ
¢
üxþÃú üjiªaD! ù>eüÃú

"üjirüWefi«
Ł¥
«¬¦
¥D§§§­¥
«D¨¬©¢¦r
s
ûfüffiVü«D®¯ ¤®
,
¦#°¤®H"

ffifi±L

¥
Ï
¥K§§§¥2
'ŁRrù

i8«D¨¬©¢¦²¤
Ł
°¤¨¬©¢¦x~³

ffifieÃýèø#g´  ýßþÃýèúd!r
s
ü
s
ýv v &úÜù

üù v 3e$JaeþffiÃýµg|úve
ø

i$E 
 2
x
ÐbPefY
N
QVJ`[fi]H^LY
N
_ÀáG4À&J`^L^{|G$Y\PHY\^`aE5fiJ`PHtYkIK]H{HIOGÃQU\c#eUs^»artsUsPfY\^zÖRPHUjQVIfiüj¶D$rýv »ù\ú üffiKù 

úeÃ
À&EHJ`[xETY
N
GueUs^»artsUsPfY\^ÖRPHU\QVIFÀ&J»QVE¨Gfi~R]fY\^zG1SHtsGu^LG1PHt\QVE_Ifi
§/4Y3¡¡£|
ß­Z@\
üÃú·T aÃü>ù

üj¶D$rýv »ù\úbüffiOù 

ú
s
ýèúèû
2
üjirüWeDx yûfü

úèûfü
|¹¸
cf

üffif!
 ºZýèøzE»h

"TAý6e¼irü½

üjiùek"

 v 

s
eD¾8³

ffiTüOùrþxû¿g_ù\ývffi

"

þ

eüxþ$nú£ýv£\üTüjirüWe@À
¥WÁ Â
T@rqþ

ø#g´$rú üúûfü¦ø+ý

ýèøÃ$rø i\ý6eÃúßù

þxümaÃüÃú
s
üxü

úèûfüÌüjirüWeWrirü

úbüjiFÄQÅ8GÀ
¥WÁ
IWrirü½

ü
ÆqÇ{È
GvÀ
¥WÁ
IÊÉÌËÎÍ
¨&ÏÐÒÑ
ÉAÓÕÔÔvÉµËÎÍ
¨DÏÖÐÒÑ
Éµ×ÔÔ
Ø ÙUÚ
ÉµÓ Û ×ÔÌÜAÝ
rmù

i@þ

ø#g´$rú üXúèûfü1e$rø
Æ Ç È
G T·IÕ+Þ
ÓßKà
Þ
×{á
â
Ó<ãhäæåÖçèåé6ê ëWì
ÆqÇ{È
GÀ
¥WÁ
I
ÙpUjQVJL[1G4QVEHYjQQVEHJ`IIO]Hg[fiUs]_PRQOIuGffiY\[xEÞGfiSHt\GeHY\J
N
QbÀ&JL[fiGjzÀ&EHJL[xE¦JLIuYjPfY\^LU\tsUs]HI=QVU/QVEHG+S_Us]H{H^`G
JLPhQOGfit
N
Y\^fUsG
N
S íîSÈJ`PQOEHGiF;Us{HJL]_I
¿
PHG
N
t\a\CFEHGfiPÀáGP_U
N
gkY\^LJ05fiGmQOEHG~R]fYjPRQOJ`Qba8{haIO]H{E	
Q
N
Y\[1QOJLPHtuQVE_GpG1PHG
N
t\aU\czYuIKQVY\PHSfY
N
S
N
Gfits]H^LY
N2
	ÜtsUsPrY\PHSk[fiUsgeH]_QOG=QOEHGiqJLPHJ`g$]Hg dJLIKQVY\PH[1G
¿
PHG
N
t\afl=
o
JLg
B
×
C
Y\I
wÇ È
G T·IÕ
ÆqÇ{È
GdToI{
ÆqÇ È
G
N
G1ts]H^LY
N:2
	ÜtsUsP¢I
B^`UsPHtTÀ&J»QVE>QOEHGfiIKG/SHG1fP_J`QVJ`UsPHIXÀmGæÀ&J`^L^Y\^LIKUPHG1GfiSÌQVU]_IOGQbÀáUU\QVE_G
N
ÖRPHU\Q$~r]HY\PhQVJ`QOJLG1I
[ffiYj^L^LG1SQVE_G
¼
Use|Gfi^`GfiPHtjQVE/Y\P_S¨CFE_JL[xÖRPHGfiIKI
¼
Y\S_JL]HIk= y
o
d
¼tBïB

¼
YffiÀ=sÓ
C
vJ`sG1P¨YÃn
p
ÖRPHU\QtSÌ
À&J`QOE
_
Â
SÌ#QOEHGyûrýßþ

üWeWeðù4i\ýv$ReæJLI4S_G1fPHG1S Y\I4cUs^`^LUÀ&ID%8yzG1QÃÅÃñG
_
I2{|GQOEHGæSHJ`IOÖ¦U\c
N
YjSHJL]HIòu[fiG1PRQOG
N
GfiS¨YjQ
_
^`arJLP_t4JLP8QVE_GeH^LY\PHG=PHU
N
gkY\^fQVUXQVEHG=QxY\P_tsGfiPhQsGfi[ÃQVU
N
YjQ
_
CFE_GfiPæQVE_G
CFEHJ`[xÖrP_GfiIOI
¼
YjSHJL]HIFJ`I
ó
GdSI IO]Heôòoõ®Ã%fiÅ@ñG
_
I÷öLÅ@ñG

IÕùø+cU
N
Y\^`^
_ú


Â
SFûR
ã
ÐbPN=
¼
YÀ=\Ó
C
jJ`Q<EfYjI!{|GfiG1P$IOEHUÀ&P4QOEfYjQ!YpIKgkUrU\QOE2ÖRPHU\Q![ffiYjP4{|GJ`PHIO[
N
J`{G1S4JLP2Y&eUs^»artsUsPfY\^hÖRPHUjQ
IOU@QVEHYjQuQVEHG8CFEHJ`[xÖrP_GfiIOI
¼
Y\S_JL]HIU\cáQVEHG+QbÀáUTÖRPHU\QOI4Y
N
G8[fi^`UsIOGjG8SHG1fP_GQOEHGð

gfü Lü

\úèû
U\cpYIOgUrU\QVEöÖRPHU\QzS Y\I
wü
GdSIþýtG SIjß
ó
G SIÃÀ&EHG
N
G¹ýtG SI4J`I4QVEHG@Y
N
[fi^`GfiPHtjQVEöU\cHS
= Õ
½UB
nfy
o
d
¼tBïB
C

½
]
N
IKQ
N
YjQVG1t\aÀ&JL^`^s{|G)QOU&JLPHIK[
N
J`{GYFIOgUrU\QVEuÖRPHU\Q!JLPXY&tsJ`\GfiPXeUs^»artsUsPÙpUÀuwÀmGe
N
UrJLS_G
IOU\gkGSHGÃfPHJ»QVJLU\PHIFIOU+QVEHYjQFÀmGu[fiY\PqS_GfiIO[
N
J`{GQVE_GJLPHIK[
N
J`{HJLP_t8Y\^LtsU
N
J`QOEHg¨#WfU
N
Y$sG
N
QOG¹¤®<UsP
Y\P
2
	bG1SHtsGXeU\^`artsUsPfYj^ÖRPHU\Q#TZ^LGÃQ 
2
«RG¤®vI&{|GuQVEHGuQV]
N
PHJLP_tY\P_ts^LGuYjQ=sG
N
QOGL¤®ÜyzG1Q

«D®

SHG1PHU\QVGQOEHGu^LGfiP_t\QVE@U\c{«D®bZY\PHS@^`G1Q
ó
 

Gd¤®IÕ
gJLP´ô

«D®6©¢¦

¥

«D®

û
Ł#QxY\P	
¨DÏ
ËÎÍÉ
0Ô
p 
Y\PHS
ÄQ±
2ó
 

GdToI gkJ`P
®
â
Ł
ÛvÛ
¨©¢¦
ó
 

Gd¤®I
G$IOEHU\]H^LSP_U\QVGXQVEfYjQ
ó
 

G¤®vIpJLI&QVE_G
N
Y\S_JL]HIpU\c)Y[1J
N
[1]H^Y
N
Y
N
[4QVEHYjQ[fiY\P{|G$JLPHIK[
N
JL{|GfiSYwQ
¤®!IKUQOEfYjQFQOEHGXY
N
[uJLIQVY\PHtsG1PhQ=QOU8{U\QOE@GfiSHtsG1IYjSMOY\[fiG1PhQ=QOU¤®!YjQFQOEHGfiJ
N
gkJ`SHeU\JLPhQVI1
§/4Y3¡¡£|²Î
Z
ºüxüU³)ý$EffiVü@4xvýv£\ü

ù

2
cOüjirü+üj¶D$nýv »ù\úbüffiKù 

ú{TÃr
s
ü
s
ýv v <ý

eþffiýdaÃü
ùLeÃø

úû

ú-S ý

Tý

úûfüt"

 v 

s
ý


s
ù!¾zS û_ùe
2
þÃývffiVþ$ »ùffiùffiVþWe^¦
¥

p
¥K§§§¥
÷¨Rr
s
ýèúèûüOùrþxû÷®ehg_ù
¢
ý

t"ffi

øÚúèûfüXø+ýdig

ý

ú

"t«D®mú

úèûfüXø+ýdig

ý

ú

"t«D®
,
¦Wrmù

i
s
ýèúèûüOùrþxû
­®FúÜù

rü

úmú

«D®pù

i@«D®
,
¦$ù\úmúèûfüÃývffioffiVüWehgfüxþÃú£ýv£\üXø+ýdig

ý

úeDx1³

ffi$üOùrþxû­® rmúûfü·ffiKù4i\ýv$Re

"­®
ý6e
ó
 

Gd¤®I

«D®

Ł3QVY\P

¨DÏ
ËÎÍÉ
6Ô
p 

o
J`gkJ`^Y
N
QVUUs]
N
PHU\QVYjQVJ`UsPæcU
N
Y+IOgUnUjQVE@ÖRPHU\Q#SÌHÀmGXSHG1HPHGXQOEHGXY
N
[1^LG1PHt\QVE¨U\c#Ye|Us^»ant\UsPfY\^
ÖRPHU\Q@TY\IoýtG T·IÃTBpI2cU
N
QVEHGQVEHJ`[xÖRPHGfiIKI
N
Y\SHJ`]HI4Ujc&YTe|Us^`artsUsPHY\^)ÖrP_U\Qffi3ÀáG
N
IKQ$P_GfiGfiSÌQOU
IKQVYjQVGY@[fiUs]_eH^LG8U\cmSHG1fP_J`QVJ`UsPHIz=
¼
YffiÀ=sÓ
C
kWfU
N
QbÀmU¨eU\JLPhQVI
_
¥

Â
T<^`G1Q
fiff
G

I1



_


Wf]
N
QOEHG
N
#ÀáG[ffiYj^L^

Â
TÑYúd$Effi

ý

¯g

ý

úcU
N
_
Â
T J»c
fiff
[xEfY\P_tsGfiI4c
N
Usg JLP_[
N
GfiY\IOJ`PHtqQOU
ê
SHG1[
N
GfiY\IOJ`PHtU
N
c
N
UsgSHGfi[
N
GffiYjIOJLP_tQOUJ`PH[
N
GffiY\IKJLPHtYjQ

yzG1Q
Åfin/G T·IÕ ôG _
¥

I
Â
T í¿T % _>ú

QV]
N
PHJ`PHt8eUsJ`PhQVIFU\c
fifl
Y\PHS
fiff
N
GfiIKeG1[1QVJ»sG1^`a´ûR
dG1HPHGQVEHG/i

$JaD ¡!@þffiýèú£ýßþOù eü  "ci\ý6eÃúÜù

þxüU\c^T Y\I
ffi
]

GdToI{-gkJ`P´ô
0
_ 

0
%[G _
¥

I
Â
Åfin¯GdToIWûR
ÙpUÀ-ÀmGXSHG1HPHGXQOEHGQVEHJ`[xÖRPHGfiIKI
N
Y\SHJL]_IFU\c3Y8e|Us^`artsUsPHY\^}ÖRPHU\QHTºYjI
ó
GdToIÕ-gJLP! ÄQ±
2ó
 

GdToI
¥
ffi
]

G T·I
Ł "

BI8J`P QOEHG/IOgUrU\QVE ÖRPHU\Q[ffiYjIOG\)QVE_G
N
Use|Gfi^LG1PHt\QOE Ujc1TÈJ`I
tü
G T·Iz ýHGdToIß
ó
G T·IÃ
¼
Use|G	
^LG1PHt\QOEe
N
UnJ`SHGfiIkYIK[ffiY\^`G	ÜJLPhjY
N
JLY\PhQ+gkGfiY\IO]
N
G¨U\cQOEHGqÖRPHUjQ[1UsgkeHY\[1QOJLUsP Y\PHSe
N
UrJLS_GfiI]HI
À&J`QOE{|Us]HPHSHIpÀmG4À&J`^L^PHGfiG1SÀ&EHGfiP¦YjPfY\^`aE51JLPHtQVEHG$S_J0G
N
G1PH[fiG4{GÃQbÀmG1GfiP¦QVEHG8iqdH	
¿
PHG
N
t\a¨U\c
Y+eU\^`artsUsPfYj^ÖRPHU\QpY\PHS/QVE_G4iF;Us{HJL]_I
¿
PHG
N
t\a@Ujc3Y+IOgUrU\QVE@ÖRPHU\Qfi
ÙpUÀ'QVEHYjQpÀáG4EHY\G+YkgG1QOEHUrS¨cU
N
JLP_IO[
N
JL{HJ`PHtYkIKgkUrU\QVE¨ÖRPHU\QJLPqY\PTG1~r]_JL^YwQVG
N
Y\^<ÖRPHU\Qffi
QVE_G$IKQ
N
YjQOGfit\a¨cU
N
IOEHUÀ&JLP_tæQVEfYjQpQVEHG$i<;Us{HJ`]HI
¿
PHG
N
t\aqU\cQVE_G$IOgUnUjQVETÖRPHUjQJLI=[fi^`UsIOG4QOUQVE_G
iTdH	
¿
P_G
N
tja@U\c3QVE_G2e|Us^`artsU\PfY\^ÖRPHU\QpJLI&QVU8QxYjÖ\G4GfiY\[xEY
N
[uUsPYIOgUnU\QOE@ÖrP_U\QUS JLPHIK[
N
J`{G1S
JLP@YjP¨G1~R]HJL^LYjQVG
N
Y\^|ÖRPHU\QtT YjPHS@e
N
UrJLSHGuYjP¨]_eHeG
N
{U\]HPHS/cU
N
QOEHGSHJ0G
N
GfiPH[1GfiI&JLP/G1PHG
N
t\a/J`P
QVG
N
gI)U\c
wü
GdToIY\P_S
2
RÀ&E_G
N
G
2
JLIQVEHG=PR]Hg${|G
N
U\c}GfiSHtsG1IáUjc­T83ÐbPkUjQVEHG
N
ÀáU
N
SHIáÀáG=ÀáUs]H^`S
^LJ`Ö\GQOUEHY\G4YjP¨G
NON
U
N
{Us]_PHSqUjc!QOEHGcU
N
g¹%

wŁ
G SI{
:Ç{È
GdToI
# $
tü
G T·I&%
2'
cU
N
IKUsgGFeUsIKJ`QOJ`sGF[1UsPHI¸QxY\PhQVI
$
RY\PHS)()
o
J`PH[fiG
wü
GdToIJLI3IK[ffiY\^`G	bJ`Ph\Y
N
JYjPRQfihY\PHS8IKJLPH[1GQVEHJ`I
e
N
UseU\IOGfiS{|Us]HP_SJLIYj^LIOUkSHGfie|GfiP_SHGfiPhQX]He|UsP
2
}J`cIK]H[xEÞY{U\]HPHS[ffiYjP{G$S_G
N
J»sG1S}QVE_GfiPzYjI
^LU\PHtuY\I
tü
G T·I
N
U\]HtsEH^»a$IKQVYffianI[fiU\PHIKQVY\PhQY\I
2
J`PH[
N
GffiY\IKGfiIfiRQVE_G=e
N
Use|UsIOJ»QVJ`UsP4QVEHYjQáYue|Us^»ant\UsPfY\^
B
Rad(v)
angle(v)
v
W#J`ts]
N
G
Ï

Ï
%
9
G
N
GY\PY
N
[=U\c
N
Y\SHJL]_I
ó
 

Gd¤IJLIJLPHIK[
N
J`{G1SkIKU4QVEHYjQáQOEHGY
N
[=JLI)QxY\PHt\GfiPhQmQOU2QVE_G
e|Us^`artsUsPHY\^}ÖRPHU\QpYjQ&QOEHGugkJ`SHeU\JLPhQVIáU\c!QOEHGXY\SMOY\[1GfiPhQpGfiSHtsG1Ifi
ÖRPHU\QpY\PHSqY\P@JLP_IO[
N
JL{|GfiS@IOgUrU\QVE@ÖRPHU\Q=EfYffisGX[fi^`UsIOGG1PHG
N
tsJLG1IFÀmUs]_^LS@cUs^L^`UÀ6J`gkgGfiSHJLYjQVG1^`a\
&*
,+Þff1ff1kÑ"$ -ò8#"23fffi
ÐbP$QVE_JLI3IKGfi[1QOJLUsP}\ÀmGF[1UsG
N
UjQVEHG
N
PHU\QVYjQVJ`UsP4QVEHYjQ3À&JL^`^R{G]_IOGfiS8J`P4QVEHGFeHY\eG
N

o
UsgG1QVJ`gkG1I#J»Q#J`I
PHG1[fiGfiIKIVY
N
a/QVU+QxYj^LÖkY\{U\]_QFQVEHGXiF;Us{HJL]_I
¿
P_G
N
tja/{GÃQbÀmG1GfiP¨QbÀmUkY
N
[1I&UsP@Y+IOgUnU\QOE/ÖRPHU\QffiZYjPHS
cU
N
QVE_JLIÀmG]HIKG
wŁ
G.­®
¥
/IÃ
¼
G1[ffiY\^`^3c
N
UsgÈQOEHG8SHG1HPHJ`QOJLUsPÞU\c&iqdH	
¿
PHG
N
t\aU\cY¨e|Us^»ant\UsPfY\^
ÖRPHU\Q·T8<QOEfYjQÀáGkP_U
N
gkY\^LJ05fiGXQVEHG~R]fY\PhQVJ»Qba{ha¦IO]H{_Q
N
Y\[ÃQVJ`PHt/QVEHG
ÆqÇ{È
U\cY
N
G1ts]H^LY
N32
	ÜtsUsP
À&EHJ`[xE@ÀáG
N
GÃcG
N
QVU8YjI10GIOEHU\]H^LS/PHUjQVGEHG
N
GQVEHYjQFQVEHGXiqdH	
¿
PHG
N
t\aæUjc#Y
N
Gfits]_^Y
N32
	btsU\P
JLI&IK[ffiY\^`GXJ`Ph\Y
N
JYjPRQfi_IKUkcU
N
IKJLgeH^LJ`[fiJ`Qba\nÀáGXÀ&J`^L^}Y\^`ÀmYffianI=EfYffisG·ýtG T·I QýHG20oIáBp^LIKUHHÀmGXPHG1GfiS
Yk[1U
NON
GfiIKeUsP_SHGfiPH[1G${|G1QbÀáGfiGfiPQOEHGXGfiSHtsG1IU\c^T´YjPHS308>GXSHUQVEHJ`IY\I&cUs^`^LUÀ&ID%
M
JL[xÖ¨Y\PhaL«D®
UsPflTY\P_S>gkYjQV[xEÞJ`QQOUTY\Pha¦G1SHtsGUsP408SHGfiPHUjQVGfiS>{Rafl(®ÜkCFEHGfiPÞcU
N
Y\Pham«
É
®
,
/
Ô
UsPflT<J`Q
À&JL^`^![1U
NON
GfiIKeUsP_S¦QOU¹(
É
®
,
/
Ô
UsP508uG+]HIKG$QVEHG+IOY\gkG4[fiU
NKN
GfiIKeU\PHSHGfiP_[fiG8{GÃQbÀmG1GfiP>Y\P¦Y
N
[4UsP
YæIOgUrU\QVEÖRPHUjQbS YjPHSÞYæ[fiJ
N
[fi^`G@n	QOEfYjQEfYjIGfi~R]fY\^3Y
N
[1^LGfiP_t\QVE¦Y\IkSÌXCFEfYjQJLIfiÀmG+]HIKG)(®
QVU4SHGfiPHUjQVGQVE_GY
N
[UsP@Y4[fiJ
N
[1^LG1nDQVEfYwQF[fiU
NKN
G1IOe|UsPHSHIQOU6÷®UsP@Y$IOgUnUjQVEæÖRPHU\Q:SÌ)WZ]
N
QVE_G
N

ÀáGuÀ&J`^L^IOUsgG1QOJLgGfiI
N
GÃcG
N
QOU8QOEHGugkJ`PHJLg4]Hg÷^LGfiP_t\QVE/U\cQVE_G2Y
N
[c
N
U\gIOU\gkGe|UsJLPhQ
_
Â
SQOU
Y\PHUjQVEHG
N
e|UsJ`PRQ

Â
SòY\I7 4ò
ffi
G
_
¥

IáY\PHS@QVEHG1J
N
IOeHYjQVJLY\^SHJ`IKQxYjPH[fiGXY\I

_



CFEHGucUs^L^`UÀ&JLPHt
[xEfY\enQVG
N
[fiUsPhQxYjJLPHI2IOUsgG^`GfiggY\IXY\P_SöYqe|U
N
QOJLUsPU\cQOEHGæe
N
UnU\cmQVEfYjQ2QVEHGæi<;Us{HJ`]HI
¿
PHG
N
t\a
U\c=YTIKgkUrU\QOEÌÖRPHU\QS JLP_IO[
N
JL{|GfiSÌJ`PöY\PÌG1~R]HJL^LYjQVG
N
Y\^ÖRPHU\QTÑJLI2[fi^LU\IOGkQOUTQVE_G@iTdH	
¿
PHG
N
t\a
U\cQOEHG@T8Y\P_STÀmG4IKQxYwQVG4QOEHG$^LG1gkgkY\IFQVEHYjQÀáUs]H^`S{G2PHGfiG1SHGfiSQOUfPHJ`IOETQOEHG$e
N
UnU\c3U\cQVEfYwQ
Ï

eN
UseU\IOJ`QOJLUsP}
ÏsÏ
Å ë ìí ÉÊ¢î 8
9
îöîÌÆ î : ÆÈó Ç ñ Ë ;FÆ î
ð
Ç ËÞô-î õ=< Ê ñ
>@? Æ ÆÉöë A Ç ÆÉÌË
vJ`sG1P YjPG1~r]_JL^YwQVG
N
Y\^ÖRPHU\Q¯T8ÀáG¨ÀáUs]H^`S^`JLÖjG@QOUÖRPHUÀ J»cpQOEHG¨JLPHIK[
N
J`{G1S IOgUnU\QOEÖRPHUjQ
S EfYjIæi<;U\{HJL]HI
¿
PHG
N
t\a [fi^`UsIOG@QVU¦QVE_GiTdH	
¿
PHG
N
t\a U\cUT8 BpIU\cPHUÀumQVE_JLI8JLIY\PUseG1P
~R]HGfiI¸QVJ`UsP+BIÀáG8IKQxY
N
QVG1SÞQOEHJLIG1PHSHGfiY\U
N
<ÀáG8QOEHUs]Ht\ERQuQOEfYjQuJ`QÀmUs]_^LS¦{GY/tsUrUnSJ`SHGffiYQOU
]HIKG&QOEHG&IVY\gGFgG1QVE_UnS+QVEHYjQÀYjI]_IOGfiSQVUue
N
U\GFQVEfYjQQOEHGpiTdH	
¿
PHG
N
t\a$U\cYue|Us^»ant\UsPfY\^HÖRPHUjQ
T-J`I[fi^`UsIOGQOUuQOEHG=i<;Us{_JL]HI
¿
PHG
N
t\a+U\cYIOgUrU\QVE+ÖRPHU\Q S À&EHGfiP/T J`I3JLPHIK[
N
JL{|GfiS8JLPSÌ# E_GfiP
QVE_GX^LYjQOQOG
N
ÀmY\I=e
N
UsG1P>=
¼o
h
C
HQVEHGuIKQ
N
YjQOGfit\a/ÀmY\IFQVU{
N
GffiY\ÖQOEHGXÖrP_U\Q=SHUÀ&PTJLPhQOUS_J0G
N
G1PhQ
5fiU\PHGfiI2Y\PHSY\PfY\^»aE5fiG+GffiYj[xEF5fiU\PHG8IOGfieHY
N
YjQOGfi^»as8CFEHJLIu[xEfYje_QVG
N
[1UsPhQxY\J`PHIuY\^L^#e
N
Ust
N
GfiIKIQVEfYjQuÀáG
gkY\SHGQVUÀmY
N
S_IpUs]
N
tsUhY\^¥
ON B
k
ÐbPU
N
SHG
N
QVUXe
N
UsG=Us]
N
gkY\JLP
N
GfiIO]_^`QffihÀáG=À&J`^L^nPHGfiG1SkQVUXSHJ»nJ`SHGQVE_GpÖRPHU\QJ`PRQOU·l

üWeÃ#ÐbPU
N
SHG
N
QVU+IKGfiGQVE_GXP_GfiGfiS@cU
N
S_J0G
N
G1PhQw5fiUsPHG1IfiHÀáG
N
I¸Q&SHG1fP_GuQOEHGu~R]fY\PhQVJ»QbaC
Ç

ff
Y\IQVE_GgYnJ`g$]Hg
QV]
N
PHJ`PHtöY\PHt\^LG¨UsP T-B^`IOUHFÀáGPHGfiG1S®QVUÌI¸QxYjQOG
o
[xER]
ND?
IæQVE_GfiU
N
Gfig¨pYSHG1fP_J`QVJ`UsP&Y\P_S®Y
QVE_GfiU
N
GfigÚ[1UsPH[fiG
N
PHJ`PHt8QVEHGQVE_JL[xÖRPHGfiIKI
N
Y\SHJ`]HI&U\c3Y+tsJ»sG1PqÖRPHU\Qfi
Ï
Ł
D)n¤>¤>©FE
ZG
ºþxûE$ffi eyûfü

ffiVüÃøÊ"

ffig|ýßüxþxü
s
ý6eüNeÃø

úèû®þ$ffi£\üWe
\
üÃúUn ù

i8nIHmaÃüTú
s

g|ýßüxþxü
s
ý6eüeÃø

úû6þ$Effi£\üWe

"qúûfüLefiù\øü¼ Lü

\úèû4rÃe$fþxû²úèû_ù\úknÃrkú

rüÃúûfüffi
s
ýèúû úèûfü>þxû

ffii
þ
¢
üxþÃú£ý

¨ýèúveæü

ig

ý

úeWr"

ffiÃøoeùeÃýèø#g´ Lüþ

£\üKJÃg´ »ù

üþ$Effi£\üDx
\
üÃú3]8aÃü+úûfükùffiVþ Lü

\úèû
g_ùffiKù\øüÃú üffi"

ffi1nÈù

izn H x
\
üÃúMLG ]IoaÃü$úèûfükþ$Effi£wù\ú $EffiVü

"Hn ù\úFùffiVüf$E »ùffiwg

ý

úvrN ´G ]I4úèûfü
ù

 LüoaÃüÃú
s
üxü

úèûfü

ffiýßü

ú üjiæúßù

rü

úe$ù\ú&ùfi£\üffiú üKJ¬rù

iirü

úbü+þ

ffiffiVüWehg

i\ý

N¶D$_ù

ú¥ýèú£ýßüWe
"

ffibn H aD!¨úèûfüÃefiù\øü

úÜù\ú£ý

e
s
ýèúèûöùeÃúbüffiý6e

eDx
\
üÃú

ù

i

H aÃüúèûfü¯i\ý6eÃúÜù

þxüWe¯aÃüÃú
s
üxü

úèûfü+ü

ig

ý

úe

":nÈù

ionIH&rffiVüWehgfüxþÃú¥ýv£\ü ¡!xzyûfü

r)ý "
L
H
G ]I
#
LGf]I 
2

 
H
Gf]I
#
 ´Gf]I
¥
s
üû_ù£\ü

H1O

x
P
ffi

"&x
o
G1G
o
[xER]
N&?
I=CFEHG1U
N
G1g JLPfl=ÔlmE_Gffi×hã
C

CFEHG=JLgeH^LJ`[ffiYjQOJLUsP2U\c
o
[xEr]
ND?
ImCFEHG1U
N
G1gÂJLIQVEfYwQYXe|Us^`artsU\PfY\^HÖRPHU\Q)QOEfYjQ[fi]
N
sG1Im^LG1IOIQVEHY\P
Y¦eH^Y\PHY
N
ÖRPHU\QkU\cG1~R]fY\^=^LGfiP_t\QVEöÀ&JL^`^EfYffisGTYÞE_JLtsEHG
N
SHJLI¸QxY\P_[fiG¨{GÃQbÀmG1GfiP²G1PHSHe|UsJLPhQVI8QVEHY\P
QVE_G[fiU
NKN
GfiIKeU\PHSHJLP_tG1PHSHe|UsJLPhQOI=U\PæQVEHGueH^LY\PfY
N
[1]
N
\G\)CFEHJ`I=J`I]HIKG1c]H^zJ`P@Y\PfY\^»a51JLPHtiF;Us{HJL]_I
¿
PHG
N
t\aY\PHS>iTdH	
¿
PHG
N
t\aÞIKJLPH[1GQOEHGæiqdH	
¿
PHG
N
t\a¦U\cY¨e|Us^`artsU\PfY\^ÖRPHU\Q2SHGfie|GfiP_SHI4EHGfiYffinJ`^`a
]He|UsPQVEHG)gJLPHJ`g$]Hg SHJ`IKQxYjPH[fiG){|G1QbÀáGfiGfiPXQVEHG)G1PHSHe|UsJLPhQVI<U\cnJ`QOIzGfiSHt\GfiIY\PHSuQVEHGiF;Us{HJL]_I
¿
PHG
N
t\a
U\c#Y+IOgUnU\QOE@ÖrP_U\Q=SHGfie|GfiPHS_IpUsP@QVE_GXS_JLIKQVY\PH[1GX{|G1QbÀáGfiG1PTJ»QVIFe|UsJLPhQVI&YjI&ÀáGfi^`^ß
§/4Y3¡¡£|
â­Z:\
üÃúqTaÃüXùkg

 ¡!K

ù 

úrù

iz LüÃú	Q
¥SR
aÃüuú
s

g

ý

úve

T/xT ü·irü½

ü
¤VUGWQ
¥SR
Iùe+úûfüø+ý

ýèøÃ$rø

$røzaÃüffiWr

£\üffi8úèûfüú
s

ùffiVþWe

"æüjirüWeæþ

úßù\ý

ý

IQ6ù

i
R
r

"
£\üffiú¥ýßþxüWeaÃüÃú
s
üxü

Q®ù

i
R
rFý

þ ¡$i\ý

XQ®ù

iY

ffi
R
ý "küÃýèúûfüffi$ý6e8ùL£\üffiú üKJRxz³

ffiüjirüWeU«D®
¥
«Z/

TÃr# LüÃú3¤VUG «D®
¥
«Z/DI¯aÃüúèûfükø+ý

ýèøÃ$nø

$røzaÃüffi

"/£\üffiú£ýßþxüWefiaÃüÃú
s
üxü

úèûfüø+ýdig

ý

úve

"·«D®
ù

io«Z/¬x
D)n¤>¤>©\[
Z
yûfü8úèûrýßþ

üWeWe

"ù

üj¶D$nýv »ù\úbüffiKù 

úTý6e+úûfüø+ý

ýèøÃ$rø

"
|
ý

ðù4iù

i
û_ù  "

"uúèûfüXø+ý

ýèøÃ$nøÊi\ý6eÃúÜù

þxü·aÃüÃú
s
üxü

g

ý

úveuý
^]`_
G T·I
s
ûfüffiVü
]`_
G T·IÕ~ôGWQ
¥SR
I-%¤UGaQ
¥SR
I1Ocb÷ßdC
Ç

ff
ûR
Ï
Ó
Pffi

"&x
o
G1Gfi=Øl
M)¼
h
C

 EHGfiP/GÃjY\^L]fYwQVJLP_t2QVE_GSHJ`IKQxYjPH[fiGp{GÃQbÀmG1GfiP¨GfiSHtsG1IUsP/Y2eUs^»artsUsPfY\^fÖRPHUjQ&Y\PHS/Y
N
[fiImUsPQVE_G
JLP_IO[
N
JL{|GfiSIOgUnU\QOE>ÖRPHU\Qfi3SHG1eG1PHSHJLP_tUsPÌEHUÀ÷gkY\PhaY
N
[1ING£U
N
GfiS_tsGfiII2Y
N
GIOG1efY
N
YjQVJ`PHtTQVE_G
QbÀáUæJLPq~r]_GfiIKQOJLUsP}QVE_G
N
G$Y
N
GXSHJ0G
N
GfiPhQ{|Us]HP_SHIcU
N
QVEHG2gkJ`PHJLg4]HgSHJ`IKQVY\PH[fiGjWfU
N
JLPHI¸QxY\P_[fiG\
o
[xER]
N&?
IuQVEHG1U
N
G1gÈtsJ»sG1I]HIuY/PHJL[1G4ÀYffiaQOU@{Us]_PHSQVEHG8SHJ`IKQVY\PH[fiG+{|G1QbÀáGfiG1PÞ\G
N
QVJL[1GfiI _
¥

UsP
Y\P Gfi~R]HJ`^YjQOG
N
Y\^mÖRPHU\Q+À&E_G
N
G¹¤VUG _
¥

Ie f
gihkjml
öWf]
N
QOEHG
N
){RaÌSHG1fP_J`QVJ`UsPÀáG¨S_UPHU\Q8G1\GfiP
[fiU\PHIOJ`SHG
N
G1SHtsGfiI=UsP¨Y$e|Us^`artsUsPæQOEfYjQ=Y
N
GuY\SMOY\[1GfiPhQffif{_]_Q&cU
N
IOgUrU\QVE/ÖRPHU\QOIfiHÀáG2S_U[1UsPHIKJLSHG
N
IO]_[xEYjSMOY\[fiG1PhQY
N
[1IfiCFEHG1P QOEHG
N
G/JLIXQVEHGæIKJ`QO]fYjQVJ`UsP>À&EHG1PöÀmG/Y
N
Gæ[1UsgkeHY
N
J`PHtqQbÀáU¦GfiSHtsG1I
G
_
¥

IpÀ&EHG
N
G¤VUG
_
¥

I O
f
g
hkjl
+ÐÜcQVEHYjQuJLIQOEHG8[ffiY\IKG\<QVEHG1PÞc
N
Usg yzGfiggkY@ã@YjPHS =Øl
M)¼
s
C


_



O Ł
ó
G T·IÃ)ÐbPqU\]
N
Y\PfY\^»anIKJLI1_fPHSHJ`PHt{Us]_PHSHIFcU
N
QVEHGugJLPHJ`g$]Hg´SHJLI¸QxY\P_[fiGu{GÃQbÀmG1GfiP
e|UsJLPhQVIpUsPYkIOgUnU\QOETÖRPHU\QY\PHSG1SHtsG1IUsPYe|Us^»ant\UsPfY\^zÖRPHU\QÀ&JL^L^zS_Gfie|GfiPHSUsPqQVEHG+YjgkUs]_PRQ
U\c!Y\[1[fi]Hg$]_^YjQOGfiS@[fi]
N
jYjQV]
N
GUsP/QVEHGÖRPHUjQp{|G1QbÀáGfiG1PqQOEHGQbÀmU8e|UsJLPhQOIFU
N
GfiS_tsGfiI1fIOU+ÀmGuPHG1GfiSqY
ÀmYaQVU4QOJLGQOUstsG1QOEHG
N
QOEHG[1]
N
jYjQO]
N
GU\c!Y$IKgkUrU\QVEÖrP_U\QffifYjPHS/QVEHGgkYnJLg4]HgÂQV]
N
PHJLPHt8YjPHts^LG
U\cmY¨e|Us^»ant\UsPfY\^!ÖrP_U\QffiWfU
N
QVE_GfiIOG
N
GfiY\IOU\PHIfi<ÀmGPHG1GfiS¦QVU¨SHJ`rJLS_G$QVEHG8ÖRPHU\QXJLPhQOU¼l

üWeÃ<YjPHS
Y\PfYj^`aE5fiGuGffiYj[xEL51UsPHGuJLPHS_J`rJLSH]HY\^L^»as3Ù=UÀ ÀáGuÀ&J`^L^S_G1fPHGQOEHGk5fiUsPHG1Ifi
Ï
&CFEHG

iKn1ùrþxü

ú7o

üï%4CFEHJLI·5fiUsPHGkJLIucU
N
[fiUsgefY
N
JLPHtqY\SMOY\[1GfiPhQ+Y
N
[fiI2UsPQOEHGIKgkUrU\QOE
ÖRPHU\QfipQOEfYjQ@JLI1p[1UsgefY
N
J`PHtp­®À&J`QVE\­®6©¢¦æY\PHSq­®
,
¦ÂÕáa²SHG1fP_J`QVJ`UsP&QVEHG
N
GJ`I/PHU
BpSMOY\[fiG1PhQ
Ý
U\PHGcU
N
eU\^`artsUsPfYj^}ÖRPHU\QOIfiZIOUEHG
N
GÀmGuÀ&JL^`^}{|Us]HPHSsr
®
Û
/
tŁ
G2÷®
¥
t/&I
Łn&CFEHGuXüOùffi!o

ü%CFEHJ`I15fiU\PHG+JLIcU
N
PHUsPE	 Y\SMOYj[fiGfiPhQuG1SHtsGfiIzG£Y\PHSQOEHGfiJ
N
[fiU
NKN
G1IOe|UsPHSHJ`PHt
Y
N
[fiIIzÀ&EHG
N
G)cU
N
Y\PhaQbÀmUpeU\JLPhQVI	Q
¥SR
ÀáGEfYffisG¤UGaQ
¥SR
I
#
f
g
hkjl
<GáSHGÃfPHG)QVEHGJLPhQOGfitsG
N
v
_À&E_G
N
G
v
xw
f
g.hkjlfiy
fYjPHS/PHU\QOGQVEfYjQmQVEHGuÙ=GffiY
N
Ý
UsP_GcU
N
GffiYj[xEL«D®zÀ&J`^L^|[fiUsPhQVY\JLP/QVE_G

N
IKQ
v
G1SHtsG1I=J`P@GfiJ`QOEHG
N
SHJ
N
G1[1QVJ`UsPæc
N
U\g+«D®bHGn[fi^L]_SHJLPHt8QVE_G2YjSMOY\[fiG1PhQpG1SHtsG1Ifi
 J»QVEHJ`PæQVEHGXÙpGfiY
N
Ý
UsPHGj_ÀmGX{
N
GffiY\ÖQOEHGuÖRPHU\Q=SHUÀ&PTJ`PRQOU$QbÀmUkSHJ0G
N
GfiPhQ1e$JaDcdl

üWeÃ
G¥YïI/CFE_Gqz|üffi!^u2üOùffio

üï%
9
G
N
Gj3ÀmGSHG1fP_GQVEHGJLPhQVG1tsG
N
Q  w
v|{}
y
TCFEHG
¾
G
N
a
Ù=GffiY
N
Ý
UsPHG=[fiU\PRQVY\JLP_IfihcU
N
GffiY\[xE¯«D®bhQVEHG=GfiS_tsGfiI-«D®
,
p
¥
«D®
,
¥D§§§¥
«D®
,fi~

9
G
N
GpÀáG=À&J`^L^
Ï
Ò
{|Us]HP_S3r
®
Û
/
tŁ
G2÷®
¥
/&IZY\PHSr
®
Û
/
G
ÆqÇ È
Gd«D®
¥
«Z/&I{
ÆqÇ È
G (®
¥
(/IjI
G£{¢I/CFE_G
| 
irüffiKù\úbü ¡! u2üOùffi,o

ü%3CFEHGXi¨UnSHG
N
YjQOGfi^»aÙ=GffiY
N
Ý
UsPHG[1UsPhQxY\J`PHIfircU
N
GfiY\[xE
«D®Ü&QOEHGGfiS_tsGfiI«D®
,fi~,
¦
¥
«D®
,fi~, p
¥K§§§¥
«D®
,
Ç
DÐbP²QVE_GÞiqUnS_G
N
YwQVGfi^»a²Ù=GffiY
N
Ý
UsPHG\=J`Q
J`I8IO]J7[fiJ`GfiPhQQVU¦{U\]HPHSr
®
Û
/
G

G2÷®
¥
t/I:
ÆqÇ È
G «D®
¥
«Z/II8YjPHScr
®
Û
/
G

G(®
¥
(/It
ÆqÇ È
G (®
¥
(/IjI
Ó_&CFEHG:³zùffio

ü%
¿
S_tsGfiIQVEfYjQ!Y
N
GáP_U\Q[fiUsPhQxYjJLPHG1S4JLPXGfiJ»QVEHG
N
QVEHGáÙpGfiY
N
Ý
U\PHGáU
N
BpSMOY\[1GfiPhQ
Ý
UsP_GY
N
G[fiUsPhQVY\JLPHG1S/JLPQOEHGWZY
N
Ý
UsPHG\
o
JLgJL^Y
N
QVU4QOEHGuiqUrSHG
N
YjQVG1^`aÙpGfiY
N
Ý
UsPHGj_J»QmJ`I
IK]J7[fiJLG1PhQQOUF{U\]HPHS`r
®
Û
/
G

G2÷®
¥
/&I
ÆqÇ È
Gd«D®
¥
«Z/IjIYjPHS`r
®
Û
/
G

G(®
¥
(/I
ÆqÇ È
Gf(®
¥
(/IjIÃ
CFEHGfiIKG-51UsPHGfiI#Y
N
G)IK^LJLt\ERQO^`aSHJ0G
N
GfiPhQ<c
N
Usg QOEHG5fiUsPHG1I!S_G1fPHG1S4cU
N
QOEHGáe
N
UrU\cnQOEfYjQ<QVE_GáG
NON
U
N
{|Us]HPHS2U\cnQOEHGmi<;Us{HJ`]HI
¿
P_G
N
tja2UjcfY&IOgUnU\QOEuÖrP_U\Q3YjPHSXQOEHGmiTdH	
¿
PHG
N
t\auU\c_Y&eUs^»artsUsPfY\^hÖRPHUjQ
JLP_IO[
N
JL{|GfiSJLP+QVE_GpIKgkUrU\QVEÖRPHU\QáY
N
Gp[1^LUsIKG\
¿
Y\[xE/5fiUsPHG=IOE_Us]H^LS{|GY\PHY\^`aE5fiG1SkIKGfiefY
N
YjQOGfi^`a\_YjPHS
Y\P$G
NON
U
N
{|Us]HP_S$SHG
N
J`\GfiS4cU
N
GffiYj[xE+UsPHG\!CFEHGmJ`SHGffiY=JLIQVEfYjQcU
N
QVEHGmWZY
N
Ý
U\PHGmYjPHS8iqUrSHG
N
YjQVG1^`a
ÙpGfiY
N
Ý
UsPHG=UsPkQOEHGpe|Us^»ant\UsPhQVEHG
N
GpJLIY2[1U
NON
GfiIOe|UsPHS_JLPHt·5fiUsPHGpUsP8QVEHG=QVEHG=JLPHIK[
N
JL{|GfiSIKgkUrU\QOE
ÖRPHU\QQOEfYjQÀáUs]H^`S{G4[fi^LU\IOG$J`PGfiPHG
N
t\a\2ÐbPQOEHG$BpSMOY\[fiG1PhQ
Ý
UsPHG+Y\P_S
¾
G
N
aÙpGfiY
N
Ý
UsPHGj}QVE_G
e|Us^`artsUsPHY\^)ÖrP_U\Q+Y\P_S>IOgUrU\QVEÖrP_U\Q+Y
N
GæY\PHY\^`aE5fiG1SÌIOG1efY
N
YjQVG1^`as#Y\PHSÌJ»Q4J`I2IKEHUÀ&PÌQVEfYwQ4QVE_G
[fiU\PRQ
N
J`{H]_QVJ`UsPHI&Y
N
GuIOgkY\^L^¥
ONO
	
 ,s3
B

ÙpUÀöÀáGIOGÃQ]He+Y=^LG1gkgkY&QOEfYjQ#e
N
UsG1I3efY
N
Q3U\c_À&EfYjQ3J`I!P_Gfi[fiG1IOIOY
N
a+J`P4U
N
SHG
N
QVUpIOEHUÀ QVEfYwQ#QVE_G
i<;Us{_JL]HI
¿
PHG
N
t\a+U\c}YIOgUnUjQVE8ÖRPHU\QJLPHIK[
N
JL{|GfiS8JLP8Y\PGfi~R]HJ`^YjQOG
N
Y\^_ÖRPHU\QáY\P_SQOEHG=iTdH	
¿
PHG
N
t\a
U\cQVEfYwQ&Gfi~R]HJL^LYjQVG
N
Y\^}ÖrP_U\QpY
N
Gu[fi^`UsIOGj
¼
G1[ffiY\^`^zQVEfYjQpJLP@QVE_G
¾
G
N
aqÙpGffiY
N
Ý
UsP_G\fÀmG$Y
N
GXJLPhQVG
N
G1IKQVG1SJLP¨[fiU\gkefY
N
JLP_tY\PqGfiSHt\G@«D®!UsP
T À&J`QOE@PHUsP	bY\SMOY\[1GfiPhQG1SHtsG·«Z/IO]H[xE¨QVEfYwQ#¤VUG «D®
¥
«Z/I
#
QzBI=e
N
GÃnJ`Us]HIK^`a/gGfiPhQVJ`UsPHG1SfEHG
N
G
ÀáG+{Us]_PHS
r
®
Û
/
G
ÆqÇ{È
Gd«D®
¥
«Z/&I
ÆqÇ{È
G (®
¥
(/IjIÃuCFER]HI1<cU
N1:Ç{È
JLPTQOEHG
¾
G
N
aÙpGfiY
N
Ý
UsP_G\}ÀáG
Ï

L(P*)/2n
α
β φ
ej
e i
W#JLt\]
N
GuŁr
Ï
%
9
G
N
GÀáGuJL^L^`]HIKQ
N
YjQOGyzGfiggYjI&êYjPHS
B
ÐbP
N
GfithY
N
S/QVUyzGfiggY
B
Lz Łr
ÀáUs]H^LS¨^LJ`Ö\GY8{|Us]HPHS/cU
N
:Ç{È
-Ł
¨
Þ
®
â
¦
®
,fi~
Þ
/
â
®
,
p

«D®
6
«Z/

ÄùÅ8Gd«D®
¥
«Z/I
p


(®
6
(/

ÄùÅ8G (®
¥
(/&I
p

GIOEHUs]_^LS/PHU\QOGQVEHYjQFÀmGI¸QxY
N
QQVE_G[fiUs]HPhQ=YjQ3±	öŁ4{|Gfi[ffiYj]HIOGÀáGSHU8PHU\QF[1UsPHIOJ`SHG
N
Y\SMOY\[1GfiPhQ
GfiS_tsGfiI1+Wf]
N
QOEHG
N
}ÀmG8[fiY\P¦{Us]_PHSQVEHG+IK]HgkI]_PHJ`cU
N
gk^»a@JLP8±&Y\P_SÞg4]H^`QOJLeH^»a/QVEfYjQ{Us]_PHS¦{Ra
Ł
2
HQVEfYjQ&J`Ifi_ÀáGuÀ&JL^L^{U\]HPHS
Ł
2
~
Þ 
â
¦M




«D®
0
«D®
,

,
¦

ÄùÅ¿G «D®
¥
«D®
,

,
¦I
p


(®
6
(®
,

,
¦

ÄQÅ8Gf(®
¥
(®
,

,
¦I
p





ÐbP+U
N
SHG
N
QVUSHUpQVEHJ`Ifi\ÀáGmÀ&JL^`^hfPHS8Ye|UsIOJ»QVJ»sGm]_eHeG
N
{|Us]HPHS+YjPHS8YPHG1thYjQVJ»sGá^LUÀmG
N
{|Us]HPHS4cU
N
QVE_G2SHJ}G
N
G1PH[fiGuQVG
N
g¨mCFEHG1PTÀmG2[ffiY\P@QxYjÖ\G2QOEHGXSHJ0G
N
GfiPH[1G2U\c!QVEHGuQbÀáU{|Us]HPHSHI1}YjPHSqÀáGXÀ&J`^L^
EfYffisGY2{|Us]HPHScU
N
QOEHGYj{HIOUs^`]_QVG&jY\^L]_G\3ÐbPkU
N
SHG
N
QOU2fPHSæY\P]He_eG
N
{|Us]HPHSrUs]
N
IKQ
N
YjQOGfit\aJ`I
QVU+fP_SY+^LUÀáG
N
{U\]HPHS@cU
N
ÄùÅ8Gd«D®
¥
«D®
,

,
¦ÖIÃ)CFEHJ`I=J`IF{UjQVE¨PHGfi[1GfiIOIOY
N
aqY\P_SqIK]J7[fiJLG1PhQIKJLPH[1G
{|U\QVE8T÷Y\P_S0	Y
N
G$G1~r]_JL^YwQVG
N
Y\^ßZYjPHS

«D®

Y\P_S

(®

Y
N
G4ÖRPHUÀ&P~R]fY\PhQOJ`QVJ`GfiI1Wf]
N
QOEHG
N
}IKJLPH[1G
0'JLIY
N
Gfits]_^Y
N2
	ÜtsUsPhÀáGp[fiY\P/Y\^`IOUuGffiYjIOJL^»a+SHG
N
J`\GUÄùÅ¿Gf(®
¥
(®
,

,
¦IÃ#C!UXfPHSæYX^LUÀáG
N
{Us]_PHS
cU
N
ÄùÅ¿G «D®
¥
«D®
,

,
¦IÃ_J`Q&JLIFP_Gfi[fiG1IOIOY
N
a@QVU8I¸QxYjQOGXIKUsgG^LGfiggkY\Im
N
IKQffi
D)n¤>¤>©
é­Z
ýv£\ü

ù/ffiVüf$E »ùffi
2
cd

TIH+ù

iæù/þÃývffixþ LüwnÑý

eþffiýdaÃüji8ý

T`H
¥
úèûfük Lü

\úèû

"Xù
  ý

ü1eüf\øü

ú iffiKù
s

"ffi

øÚúûfü+þxü

úbüffi

"wnÑú

ù

!z£\üffiú üKJ

"tTIHXû_ùek Lü

\úèû
ýHGdT`HI
Ł
2
IKJLP÷G
f
¨
I

Ï
×
Pffi

"&xoG
o
GfiG=W#JLt\]
N
G&Łr
Ï
IlmU\PHIKQ
N
]H[ÃQmY^`JLPHGáIOGfit\gkG1PRQkc
N
Usg¢QOEHG&[fiG1PRQOG
N
U\cn-QVUuYjPRa4sG
N
QVG
U\c{T`H&fCFEHGfiP
IOJLP
b
2 

ü
ÉµàŁÖÔ
p
¨



¥
À&EHJ`[xEqJ`gkeH^`JLG1IáQVEHYjQ




ýtG T H I
Ł
2
IOJLPG f
¨
I

D)n¤>¤>©
Z
ýv£\ü

ù¯ffiVüf$ »ùffi
2
cd
L
ú{TIH+ù

iæù¨þÃývffiVþ Lü²ý

eþffiýdaÃüji8ý

T`H
¥
úèûfü

ÄùÅ8Gd«D®
¥
«D®
,

,
¦I
ýtG T·I_IOJ`P­G

f
¨
I
2
IOJ`P­G
f
¨
I
¥
"

ffiL
Ï
¥K§§§¥
v
x
P
ffi

"&xoG
o
GfiG+W#J`ts]
N
G$Łn
Ï
I=W#J
N
IKQp[fiUsPHI¸Q
N
]H[1QuY^LJ`PHG2IKGfitsgGfiPhQ,( [1UsPHPHG1[1QOJLPHtQOEHG4[1^LUsIKGfiI¸QGfiPHSE	
e|UsJLPhQVI=U\c«D®#Y\PHS¼«D®
,

,
¦&CFEHG1Pc
N
UsgÚQVE_G2[1GfiPhQVG
N
U\clZ[fiU\PHIKQ
N
]H[ÃQuY^`JLPHGuIKGfitsgGfiPhQJ`PTUsP_G
U\czQbÀáU+ÀYffiarIfiÐÜc=LJLImGÃsG1PfgYjÖ\GQOEHG^LJ`PHGIKGfitsgGfiPhQFc
N
UsgÂQVEHG[1GfiPhQVG
N
U\cqn tsU$QOE
N
U\]HtsEæQVE_G
sG
N
QOG@YwQ:«
®
,N
Ý
Y\PHSN«
®
,N
Ý
,
¦
nÐÜcLkJ`ImUrSHSrgYjÖ\GQOEHG^`JLPHG=IOG1tsgkG1PhQc
N
UsgÂQOEHG[1GfiPhQVG
N
U\c÷nDtsU
QVE
N
Us]Ht\ETQVEHG2gkJ`SHe|UsJLPhQ&U\c«
®
,
m
Ý
CFEHG1P[fiU\PHIKQ
N
]H[ÃQuYk^`JLPHGXIOG1tsgkG1PhQXöc
N
UsgÚQOEHG4[1GfiPhQVG
N
U\c
n QOUQOEHGsG
N
QVG¨U\c^«D®!Y\P_S¼«D®
,
¦WfCFEHGfiP
IOJ`P
LVb
2

¦
p

(




¥
IOU_qG£]HIKJLPHtyzGfiggY+êïI
ÄùÅ8G «D®
¥
«D®
,

,
¦ÖI

(


ýtG T·I_IOJ`P­G

f
¨
I
2
IKJLP÷G
f
¨
I

¼
Gfi[ffiYj^L^3QVEHYjQ
o
[xEr]
ND?
I4CFEHG1U
N
G1g IOYffianI2QVEfYjQ2Y¨^LUÀmG
N
{|Us]HP_ScU
N
ÄùÅ8Gd«D®
¥
«D®
,

,
¦IUsP<TÚ[fiY\P
{|GSHG1QOG
N
gkJ`PHGfiSæ{hakfPHSHJ`PHt4QVE_GSHJLI¸QxY\P_[fiG{|G1QbÀáGfiG1PqG1SHtsG1IFJLPkQOEHGeH^LY\PHG=QVEfYjQFY
N
Gp[fiUsPHP_Gfi[1QOGfiS
Ï
ã
{haqYIKG1QUjc#sG
N
QOJL[fiG1Ifi|À&EHG
N
G2QVE_GXQO]
N
PHJ`PHtkY\PHts^`G2YwQpGfiY\[xET\G
N
QOGTJLIFQVE_G2gkYnJLg$]_gQV]
N
PHJLP_t
Y\PHt\^LGUsP¹T8
D)n¤>¤>©
Í÷ZU\
üÃúwT`aÃü/ù

üj¶D$rýv »ù\ú üffiKù ­g´ »ù

ùffi

ú
s
ýèúèû üjirüWe@«
Ł¥
«¬¦
¥K§§§¥
«D¨©¢¦Wr
s
ûfüffiVü
úèûfüXú $Effi

ý

/ù

 Lü2ù\ú&üOùrþxûN£\üffiÃúbüKJæý6e7C
Ç

ff
r)úèûfü

ÄùÅ8G «D®
¥
«D®
,

,
¦ÖI
ýtG T·I_IOJLPG

g.hkjl
p
I
2
IOJ`P­G
g hkjl
p
I


«D®

IKJLPG

g.hkjl
p
I
IKJLP÷G
g hkjl
p
I
¥
"

ffiL
Ï
¥K§§§¥
v
x
P
ffi

"&x=CFEHJ`I&cU\^L^LUÀ&IJ`gkgGfiS_JYjQOGfi^`a8c
N
UsgÚyzGfiggkY
B

ÙpUÀ-ÀmGXe
N
U\G2Us]
N
{Us]_PHS¨cU
NwwÇ È
J`P@QOEHG
¾
G
N
a¨ÙpGffiY
N
Ý
UsPHG\
D)n¤>¤>©
Í|Í¢Zw\
üÃú TaÃü4ù

üj¶D$rýv »ù\ú üffiKù 

úfxzyûfü

r)ý

úèûfüsz|üffi!6uXüOùffio

üWr

:Ç È
GdToI



Æ Ç È
G T·I 
ÆqÇ{È
G20oI
#
Á×s×G
tü
G T·I
}
2

} 

P
ffi

"&x=ÐbP@QVEHG
¾
G
N
a¨ÙpGfiY
N
Ý
UsPHGjHÀmGuEfYffisG
:Ç È
GèsG
N
a@PHGfiY
N
I Ł
¨
Þ
®
â
¦
®
,fi~
Þ
/
â
®
,
p

«D®
6
«Z/

ÄùÅ8G «D®
¥
«Z/DI
p


(®
0
(/

ÄùÅ8Gf(®
¥
(/DI
p

BI&I¸QxYjQOGfiS¨{GÃcU
N
Gj
Ł
¨
Þ
®
â
¦
®
,fi~
Þ
/
â
®
,
p

«D®
0
«Z/

ÄùÅ¿G «D®
¥
«Z/I
p


(®
6
(/

ÄQÅ8Gf(®
¥
(/I
p
#
Ł
2
~
Þ

â
¦




«D®
6
«D®
,

,
¦

ÄùÅ8G «D®
¥
«D®
,

,
¦I
p


(®
0
(®
,

,
¦

ÄùÅ8Gf(®
¥
(®
,

,
¦I
p





ÐbP¦U
N
S_G
N
QVU@Us{nQxY\J`P¦Y\P]HeHe|G
N
{|Us]HPHScU
N
QOEHJLIIK]HggY\P_S}ÀáGP_GfiGfiS¦QVUæHPHS^`UÀmG
N
{Us]_PHS
cU
N
QOEHGuSHGfiPHU\gkJ`PfYjQVJ`U
N
U\cQVE_Gu
N
IKQ=QVG
N
g¨fY\IFQVE_GXUjQVEHG
N
S_GfiPHUsgJLPHYjQVU
N
Y\PHS¨Pr]_gkG
N
YjQOU
N
I=Y
N
G
ÖRPHUÀ&PT~R]fY\PhQOJ`QVJ`GfiI1)Õáa
o
[xER]
N&?
IpCFEHGfiU
N
GfigÑY\P_SqyzG1gkgkY
Ï

ÄùÅ8G «D®
¥
«D®
,

,
¦I
p
O

«D®

pfIOJLP
p
G

g.hkjl
p
I
IKJLP
p
G
g
hkjl
p
I

Ï
ê
pIKJLPHtyzGfiggkY
B
HcU
N
Y\P@]HeHe|G
N
{|Us]HPHS@ÀáG2EfYffi\G





«D®
0
«D®
,

,
¦

ÄùÅ8Gd«D®
¥
«D®
,

,
¦I
p


(®
6
(®
,

,
¦

ÄùÅ¿Gf(®
¥
(®
,

,
¦I
p




#

«D®

p

Í.

Ý
Ý
G
2
hkjl
Ý
I

Ý
G

hkjl
Ý
I


«D®

p

Í.

Ý 
Ý
G
i¡
¢
I
 
Ý
G
¡
¢
I

ÐÜc)ÀmG2QxY\ÖjG8Y^LUrUsÖ¨YjQQOEHG+SHG1PHUsgJLPfYjQOU
N
I=U\c)GfiY\[xEQVG
N
gJ`PUs]
N
]HeHe|G
N
{|Us]HPHS}}ÀmG+[fiY\PIOG1G
QVEHYjQQOEHG4SHG1PHUsgJLPfYwQVU
N
U\c3QOEHG4
N
IKQQOG
N
gJ`I=QOEHG$gJLPHJ`g$]HgÚSHJ`IKQVY\PH[fiG2{GÃQbÀmG1GfiP¦GfiS_tsGfiIU\PY
eH^LY\PfY
N
ÖRPHUjQ=QOEfYjQ=[fi]
N
sG1IpgU
N
GQVEfY\P08CFER]HI1Z{Ra
o
[xER]
ND?
ICFEHG1U
N
G1gq
IKJLP
p¤£

g hkjl
p ¥
IKJLP
p £
gihjl
p¦¥
e
IOJ`P
p¤£

f
¨
¥
IOJ`P
p £
f
¨
¥
¥
À&EHJ`[xEqJ`gkeH^`JLG1IáQVEHYjQ
IKJLP
p
£
gihjl
p¦¥
IKJLP
p
£

g.hkjl
p ¥
õ
IOJ`P
p
£
f
¨
¥
IOJ`P
p
£

f
¨
¥

Wf]
N
QOEHG
N
fJ`c<ÀáG2IKJLgeH^LJ»cèakU\]
N
]HeHe|G
N
{|Us]HPHS@ÀmGXUs{_QVY\JLP

«D®

p

Íi

Ý 
Ý
G
.
hjl
Ý
I
 
Ý
G

hkjml
Ý
I


«D®

p

Íi

Ý 
Ý
G
i¡
¢
I

Ý
G
¡
¢
I

IKJLP
p
G
gihkjml
p
I
IOJ`P
p
G

gihkjml
p
I

IKJLP
p
G
f
¨
I
IOJ`P
p
G

f
¨
I
¥
Y\PHS/QOEr]_IFUs]
N
]HeHe|G
N
{|Us]HP_S¨J`Ie|UsIOJ»QVJ`\G\)WfU
N
QOEHG^LUÀáG
N
{|Us]HPHS}_ÀmGIKJLgeH^`afPHS¨Y\P/]_eHeG
N
{|Us]HPHSXcU
N
ÄùÅ8G «D®
¥
«D®
,

,
¦Iz{haXIKQ
N
Y\J`tsEhQVG1PHJLPHt&Us]nQ3Y\^`^sU\cnQVEHGGfiSHt\GfiI#IKGfiefY
N
YjQOJLPHtH«D®nY\PHS@«D®
,

,
¦
Y\PHS@QxYjÖrJ`PHt$QVE_GX^`GfiPHtjQVE¨U\c!QOEHG
N
G1IO]H^»QVJLP_t+^LJLP_GIOG1tsgkG1PhQffiCFEHJLIFtsJ»sG1I=]_I





«D®
6
«D®
,

,
¦

ÄùÅ8Gd«D®
¥
«D®
,

,
¦I
p


(®
6
(®
,

,
¦

ÄùÅ8G (®
¥
(®
,

,
¦ÖI
p




O

«D®

p
L
p

«D®

p


«D®

p

Í.

Ý§
Ý
É
i¡
¢
Ô
 
Ý
É
¡
¢
Ô

G=[fiY\P]_IOG&QVEHG&IVYjgkG=Y
N
ts]HgGfiPhQáY\IcU
N
Us]
N
]HeHe|G
N
{U\]HPHS8QVUXIOEHUÀ²QOEfYjQ)QVEHJ`I)^LUÀmG
N
{Us]_PHS
JLI&PHG1thYjQOJ`sGjFCFEfYjQpJLI1ZÀáG4IKGfiGXQVEfYjQ=QVE_G2gJLPHJ`g$]Hg	SHJLI¸QxY\PH[1G2{|G1QbÀáGfiG1PQVEHG2GfiSHt\GfiIUjcYkÖRPHUjQ
QVEHYjQ&EfY\IF^`GfiIOI&[1]
N
jYjQO]
N
GQVEHY\P/QVEfYjQ&Ujc3Y+eH^LY\PfY
N
ÖRPHUjQ&U\c!QOEHGIVYjgkG^`GfiPHt\QOE@JLIFt
N
GffiYjQOG
N
QVEHY\P
Ï
B
QVE_GXgJLP_JLg$]Hg÷SHJ`IKQVY\PH[fiGu{|G1QbÀáGfiG1PTQVEHGuG1SHtsGfiI&UsP@QVE_GXe_^Y\PfY
N
ÖRPHU\Qffi)CFER]HI1
L
p
õ
IOJ`P
p
G

f
¨
I
IOJ`P
p
G
f
¨
I
¥
tsJ»nJ`PHt+]HI
Ï
L
p
e
IOJ`P
p
G f
¨
I
IOJ`P
p
G

f
¨
I

o
J`gkeH^`J`cèarJLP_t4Us]
N
^`UÀmG
N
{|Us]HP_SHÀmGuUs{nQxY\J`P





«D®
6
«D®
,

,
¦

ÄQÅ8G «D®
¥
«D®
,

,
¦I
p


(®
6
(®
,

,
¦

ÄùÅ8Gf(®
¥
(®
,

,
¦I
p




O
Ï
L
p

IOJ`P
p
G
f
¨
I
IOJLP
p
G

f
¨
I
¥
Y\PHSqQVER]HIUs]
N
^LUÀáG
N
{Us]_PHSJLIpPHGfitsYjQVJ»sG\=C!Y\ÖRJLPHtQOEHG4S_J0G
N
G1PH[fiG4{GÃQbÀmG1GfiPQVEHG2]HeHe|G
N
YjPHS
^LUÀáG
N
{|Us]HPHSHI1HÀmGXEfYffisG





«D®
0
«D®
,

,
¦

ÄùÅ¿G «D®
¥
«D®
,

,
¦I
p


(®
6
(®
,

,
¦

ÄùÅ¿Gf(®
¥
(®
,

,
¦I
p




#
IKJLP
p
G
gihjl
p
I
IKJLP
p
G

g.hkjl
p
I

Ï
L
p

pIKJLPHt¨QVEHGkC#Yffiar^LU
N+o
G
N
JLG1I4G_eHY\PHIOJ`UsPHI4cU
N
QOEHGPR]HgG
N
YjQVU
N
Y\PHS>SHGfiPHU\gkJ`PfYjQVU
N
UjcQVEHG
N
I¸Q
QVG
N
g U\cuUs]
N
{|Us]HP_SYjPHS®^LGÃQOQVJ`PHt
_

g
hkjml
p
=ÀáGEfYffisG¦IKJLP
p
G
_
I
#
_
p
Y\P_S®IOJLP
p
GiL
_
I4O
Lp
_
p
¦

LV¨
_
¨HIKJLPH[1G
_
Â
G¥
¥
f
p
I_À&EHJ`[xEqtsJ»sG1I=]_I
Ł
2
~
Þ 
â
¦




«D®
0
«D®
,

,
¦

ÄùÅ¿G «D®
¥
«D®
,

,
¦I
p


(®
6
(®
,

,
¦

ÄùÅ¿Gf(®
¥
(®
,

,
¦I
p




#
Ł
2
~
Þ 
â
¦
_
p
L
p
_
p

¦

L
¨
_
¨

Ï
L
p

o
J`PH[fiG
_
J`I#Y=JnGfiS$jY\^L]_G\
ff
Ý

Ý
ff
Ý
©

{

}
ff
}

¦

Ý
J`I3Ypc]_PH[1QOJLUsP2U\ctL4Y\PHS4SHGfi[
N
GffiYjIOJLP_tUsP4QVE_GmJLPhQOG
N
jY\^
G¥
¥
Q
C
fY\PHS
Ł
2
~
Þ 
â
¦
_
p
L
p
_
p

¦

L
¨
_
¨

Ï
L
p
#
Ł
2

~
Ł
_
p
L
p
_
p

¦

L
¨
_
¨

Ï
L
p/
L´
ÐbPhQVG1t
N
YjQOJLPHt+À&J»QVE
N
G1IOe|Gfi[1Q=QVU©LHÀáGXEfYffisG
Ł\
Ł2

~
Ł
_
p
L
p
_
p

¦

L
¨
_
¨

Ï
L
p 
L  Ł
24ª
Ï
«
Ó
_ QVY\PHE
©¢¦
ª
Ï
«
Ó
_ Q¬¬
 Ł
2
_
ª
Ï
«
Ó
QVY\PHE
©¢¦
ª
Ï
«
Ó
_
¦.­
¨
_

­
¨
Q ¬®¬ 
pIKJLPHt¨Us]
N
SHGÃfPHJ»QVJLU\PHIU\cáJLPhQVG1tsG
N
I
v
Y\PHSGQzzÀmGEfYffisG8QVEHYjQ1Q ¨
­
¯C
Ç

ff
#
v
C
Ç

ff
#
b
CFER]HIfiVQqG.C
Ç

ff
I 
­
¨
#
b 
­
¨IOU!Q _[
­
¨
#
GbqßsŁI 
­
¨
o
J`PH[fiGXQxY\PHE
©¢¦
JLI=JLP_[
N
GfiY\IOJ`PHtU\P>G¥
¥
Ï
IÃfÀáG
EfYffisG
Ł
2

~
Ł
_
p
L
p
_
p

¦

L
¨
_
¨

Ï
L
p

L
#
Ł
2
_
ª
Ï
«
Ó
QxY\P_E
©¢¦
ª
Ï
«
Ó

b
Ł


­
¨
_
¦.­
¨
¬,¬F
o
J`PH[fiGTQVY\PHE
©¢¦
J`IUsP_^`a SHG1HPHGfiS UsP QOEHGJ`PRQOG
N
\Yj^@GÖ
Ï
¥
Ï
IÃ=Y\PHS IOe|Gfi[fiJ»f[ffiYj^L^`a\ÀmG¦Y
N
GTU\PH^`a
JLPhQOG
N
G1IKQOGfiS¦JLPQOEHG$JLPhQOG
N
jY\^3G¥
¥
Ï
IÃ|ÀmG+PHG1GfiSQVU/{|G+IO]
N
G$QVEHYjQUs]
N
Y
N
ts]_gkG1PRQpcU
N
QVY\PHE
©¢¦
J`I
Y\^»ÀYffiarIuYæPR]Hg${|G
N
QOEfYjQJ`I^LG1IOIQOEfY\PUsPHGj
9
UÀmGÃsG
N
<IOJLP_[fiG+J`QJLIP_U\Qe|UsIOIKJL{H^`G2cU
N
C
Ç

ff
QOU
{|Gt
N
GfiYjQVG
N
QVEfYjPbHY\P_S/IOJLP_[fiG

¦
°

£
f
p¥

­
¨
_
¦.­
¨

JLIFY\P/J`PH[
N
GffiY\IKJLPHt2c]HPH[1QOJLUsP}nÀáGUsPH^`akPHG1GfiS
QVU¨{|GkIK]
N
G8QVEfYwQ4^`G1QOQOJLPHt
_

g
hjl
p
±f
p
J`IXY@jY\^`JLSÞY
N
t\]HgkG1PhQffiÐÜcáÀmGkeH^L]_tqJ`P\f
p
cU
N
_
J`P
ff
²
}
f
{
²
}
p
{
²
}
°

zÀmGtsG1Q2_
B
s×\ê
B
zIOU@ÀáGkY
N
G8JLPQVE_GS_UsgYjJLPU\cQxY\P_E
©¢¦
8ÐbPU
N
SHG
N
QOU¨{|Us]HP_SUs]
N
Gne
N
GfiIKIOJLU\PÀmG8PHG1GfiSQVUæHPHS¦IOUsgG$[fiU\PHIKQVY\PhQ( IKU/QVEfYjQQxY\PHE
©¢¦

¦
°

_
Q

#
(
_
¦.­
¨
o
JLPH[1G
³ ´
Sµ¶
¸·

¹
{
G
¡
Ý
I
{
²
}
ff
²
}mº
ff
²
}
JLI&JLPH[
N
GfiY\IOJ`PHt+UsP
,
HY\PHS¨IOJLP_[fiGIC
Ç

ff
#
b3HÀmGuEfYffisG
QxY\PHE
©¢¦

¦
°

£
f
pfi¥

­
¨
_
¦.­
¨

_
¦.­
¨
#
Ï
ÁÓs
o
UÌÀáG¦ÖrP_UÀ QVEHYjQæcU
N
»e
_
#
f
p
&QVEHYjQæQxYjPHE
©¢¦
G
¦
°

_
Q´I
#
Ï
ÔÓh
_
¦.­
¨ffi Wf]
N
QVEHG
N
&c
N
Usg
= y
o
d
¼HBïB

¼
YffiÀ=sÓ
C
_ÀáGXÖrP_UÀ QVEfYjQ
ó
GdToI
#
Ä ±
2ó
 

G T·I
ýtG T·I
Ł
2
QVY\P­G
gihkjl
p
I
¥
Ł
Ï
À&EHJ`[xEqJ`gkeH^`JLG1IáQVEHYjQ
QxY\P
ª
C
Ç

ff
Ł
¬
#
ýtG T·I
Ł
2ó
GdToI

o
UHfIKJLPH[1GXY
N
[ÃQxY\P÷G _ ImJLIFJ`PH[
N
GffiY\IKJLPHt8UsG
N
J»QVIFGfiPhQOJ
N
GuSHU\gY\J`P
Y
N
[1QVY\P¼èQVY\P
ª
C
Ç

ff
Ł
¬7½¯
C
Ç

ff
Ł
#
Y
N
[1QVY\P
ª
ýHGdToI
Ł
2ó
G T·I
¬<
G2Yj^LIOU8ÖRPHUÀuf{ha@C#Yffiar^LU
N=o
G
N
JLGfiI1HQVEfYwQ=Y
N
[ÃQxY\P÷G _ I
#
_ cU
N
Y\^`^ _ fIOU
_ 
C
Ç

ff
Ł
#
Y
N
[1QVY\P
ª
ýtGdToI
Ł
2ó
G T·I
¬
#
ýtGdToI
Ł
2ó
G T·I

tü
G T·I
Ł
2

M
]_QOQOJLPHt+QOEHJLI&Y\^`^}QVU\tsG1QOEHG
N
ÀáGXEHY\G
Ł
2
~
Þ

â
¦





«D®
6
«D®
,

,
¦

ÄùÅ8G «D®
¥
«D®
,

,
¦I
p


(®
0
(®
,

,
¦

ÄùÅ8Gf(®
¥
(®
,

,
¦I
p




#
Ł
2
~
Þ

â
¦
IOJ`P
p
G
g.hkjl
p
I
IOJ`P
p
G

gihkjl
p
I

Ï
L
p
#
Ł
2
~
Þ

â
¦
_
p
L
p
_
p

¦

L
¨
_
¨

Ï
L
p
#
Ł
2

~
Ł
_
p
L
p
_
p

¦

L
¨
_
¨

Ï
L
p
L
#
Ł
2
_
ª
Ï
«
Ó
QVY\PHE
©¢¦
ª
Ï
«
Ó

b
Ł


­
¨
_
¦.­
¨
¬®¬
#
Ł
2
_
ª
Ï
«
Ó
¬
Ï
ÔÓh
_
¦.­
¨
#
Ł
2
wü
GdToI¿¾
­
¨
GßŁ
2
I
¾
­
¨
ª
Ï
ÔÓh
«
Ó
¬
e JÁ×\×
ª
wü
G T·I
¾
­
¨
2
¦.­
¨
¬

ÙpGnQfifÀmGu{|Us]HPHSsr
®
Û
/
wŁ
G.­®
¥
t/IJLPæQOEHGuBSMOY\[1GfiPhQY\PHS
¾
G
N
a/ÙpGffiY
N
Ý
U\PHGfiI1
D)n¤>¤>©
ÍrÛ­Z3\
üÃúÁÀ aÃü2ù@eÃø

úû

úý

eþffiýdaÃüji+ý

ù

üj¶D$rýv »ù\úbüffiOù 

ú
P
xwyûfü

rý

úèûfü
ŁsŁ
iKn1ùrþxü

úù

iÂz|üffi!6u2üOùffiXo

üWeWr





Þ
®
Û
/
wŁ
G2÷®
¥
t/I





e
Ï
ÔÒhŁ
tü
G T·I&¾
­
¨
2
¦.­
¨

P
ffi

"&xpyzG1Qò< ÄQ±
2ó
 

G SIG¥Y\P_S²QVER]HIfiHò  ÄQ±
2ó
 

GdToI4O
ó
G T·IjIkYjPHS ^LG1Q 
 4ò
ffi
G _
¥

IyzG1Q·nÚ{|GY@[fiJ
N
[1^LG$À&EHG
N
GfiýtGdnoIU ýtGdSIÃ!Y\PHS¦À&J`QVE
N
YjSHJL]HI
ó
y<GÃQo]
¥
u
Â
n
IO]_[xEqQVEHYjQ7 4ò
ffi
Gf]
¥
uIÃ 4ò
ffi
G _
¥

IÃ CFEr]_IfifÀmGuÀ&JL^`^}{|Us]HPHS





ff
ß

fl
ß

Û ÉÄkÅiÆ
´mÇÈ

³´
SÅÉ
ÈÊËÍÌVÈ2´mÊ
Ô
Ï

_ 


p

Ï

]t<u

p





o
J`PH[fiGQVE_GX[xE_UsJL[1GXUjc
_
JLI&Y
N
{HJ`Q
N
Y
N
asnÀáGX[ffiY\P¨{U\]HPHS





ff
ß


fl
ß

Û ÉÎÄÅmÆ
´mÇ2È

³´
SÅÉ
ÈÊËÌÈ2´mÊ
Ô
Ï

_



p

Ï

]wFu

p




#
ŁýtG SI

ff
,
É
~,
¦
Ô
ñ
g
hkjml
ff
Ï

_



p

Ï

]t<u

p
R

W#J
N
IKQfi_ÀáGuHPHSTYjPq]He_eG
N
{|Us]HP_SW
N
Usg =
¼po
h
C

Ï

]tFu

p

Ï
ó
p
GßŁ1 Ł3[fiUsIKG

Ï
II

ÙpUjQVG%mÐbPqQVE_JLI=[ffiY\IKG\t ¯Ð 4ò
ffi
Gf]
¥
uI
¥
IOJLP_[fiG` Rò
ffi
Gf]
¥
uI-Ð 4ò
ffi
G
_
¥

ICFER]HIfi|c
N
Usg =
¼o
h
C
}YjPHS
]HIKJLPHt
o
[xER]
N&?
IpCFEHGfiU
N
Gfig¨

_



p
O ò
p
wŁ1 Ł3[fiUsI1
 
ò
Ñ

Y\PHS
Ï

_



p

Ï

]tFu

p
#
Ï
ò
p
GßŁ1 Ł3[fiU\IG

ñ
IjI

Ï
ó
p
GßŁ1 Ł3[fiUsIKG

Ï
II

o
J`PH[fiGtò¬p
#
ó
pk=
¼o
h
C
rQOEHJLI]HeHe|G
N
{U\]HPHSJ`I)PHUsPHPHG1thYjQOJ`sGj)ÙpGnQfinÀáGpfP_S/YX^`UÀmG
N
{|Us]HPHS
W#J
N
IKQfiÀmGáPHU\QVGQOEfYjQUsP$YjPRau[1]
N
\GáQOEfYjQ!Y
N
[1^LG1PHt\QVEXJLI<t
N
GffiYjQOG
N
QVEHY\P2U
N
G1~R]fY\^RQVU=[xEHU
N
S_^LGfiP_t\QVE
Ł\Ó
IOU

_ 


p
#
 4pKTCFER]HI1
Ï

_ 


p

Ï

]w<u

p
O
Ï
 
p

Ï

]:<u

p

Ï
 
p

Ï
ó
p
GßŁ1 Ł3[fiUsIKG

Ï
II
¥
À&EHJ`[xE¨J`IFPHGfitsYjQVJ»sGIOJ`PH[fiG

]3flu

p7e 4p@ÙpUÀuHÀáGQxY\ÖjGQVEHGuSHJ}G
N
GfiP_[fiG{|G1QbÀáGfiGfiP¨QVEHG]_eHeG
N
Y\PHS¨^LUÀáG
N
{|Us]HPHS_ID%




Ï

_ 


p

Ï

]tFu

p




#
¼
Ï
ò
p
GßŁ1 Ł3[fiU\IG

ñ
IjI

Ï
ó
p
GßŁ1 Ł3[fiUsIKG

Ï
II
½  ¼
Ï
 
p

Ï
ó
p
G¥Ł1 Ł[1UsIG

Ï
II
½

Ï
ò
p
GßŁ1 Ł3[fiUsIKG

ñ
IjI

Ï
 
p

o
U
ŁýtG SI

ff
,
É
~,
¦
Ô
ñ
g
hkjml
ff
Ï

_



p

Ï

]t<u

p
R
#
ŁýtG SI

ff
,
É
~,
¦
Ô
ñ
g
hkjl
Ł
Ï
ò
p
GßŁ1 Ł3[1UsIG

ñ
IjI

Ï
 
p

 
¥
À&EHJ`[xEqJ`I&Y+c]_PH[1QOJLUsP¨U\c#Y
N
GffiY\^jY
N
JY\{_^LG\#W
N
Usg =
¼po
h
C
ÀáGuEfYffisG
ŁýtG SI

ff
,
É
~,
¦
Ô
ñ
gihkjml
ff
Ï
ò
p
G¥Ł1 Ł3[fiUsIKG

ñ
IjI

Ï
 
p

 
#
Ł¬ýHGdSIDGaQ
Ï
IòC
Ç

ff
ª
Ï
Ò

Ï
b
p
¬
Ï
ò
p

lmU\g${HJLP_JLPHt4QOEHGu~R]fY\PhQVJ»QVJLG1IfiHÀáGuEfYffisG
ŁjÒ
ŁýtGdSI 
ff
,
É
~,
¦
Ô
ñ
gihjl
ff
Ï

_ 


p

Ï

]tFu

p 4
#
ŁýtG SI 
ff
,
É
~&,
¦
Ô
ñ
g.hkjl
ff
Ï
ò
p
GßŁ1 Ł3[fiU\IG

ñ
IjI

Ï
 
p 
 
#
ŁýtG SIDGaQ!
Ï
IÖòdC
Ç

ff
ª
Ï
Ò

Ï
b
p
¬
Ï
ò
p
=
¼o
s
C
#
ŁýtG SIOŁ¯QC
Ç

ff
G¥
Ï
I
ò
G£IOJ`PH[fiGcU
N
QO6Ł
¥
ŁQ^OÂQ!
Ï
I
#
ŁýtG T·IOŁQC
Ç

ff
G¥J
Ï
ïI
ò
GIOJ`PH[fiGbýtG SI
#
ýtG T·IjI
#
JÁ×\
ýHGdToIÒQC

­
¨
Ç

ff
C
¦.­
¨
Ç

ff
ó
G T·I
#
JÁ×\
ýHGdToIb

­
¨C
¦.­
¨
Ç

ff
ó
G T·I
G£IKJLPH[1GÓQ	C

­
¨
Ç

ff
#
b

­
¨
I
 JÔ×s
ýtG T·I¿b

­
¨
ó
G T·I
ª
ýtG T·I
¦.­
¨
ó
GdToI
¦.­
¨
2
¦.­
¨
¬
e
Ï
ØÒRŁ
tü
G T·I
¾
­
¨
2
¦.­
¨

CFEHJLIeHY
N
QOJL[fi]_^Y
N
e
N
UrU\c|JLI#\G
N
a8IKJLgJL^LY
N
QVUQVEHGFe
N
Use|UsIOJ»QVJ`UsP$QVEfYwQ3ÀYjIP_Gfi[fiG1IOIOY
N
aJLP+U
N
SHG
N
QVUTe
N
UsGæQOEfYjQ2QVEHG@iqdH	
¿
PHG
N
t\aU\c=YTe|Us^`artsUsPHY\^áÖRPHUjQ+JLPHIK[
N
JL{|GfiSÌJ`PÌYIOgUrU\QVEÖrP_U\Q$ÀmY\I
[fi^`UsIOGpQVU4QOEHGui<;Us{_JL]HI
¿
P_G
N
tjaæU\czQOEHGIOgUrU\QVEæÖRPHUjQffiCFEHJ`Ie
N
U\eUsIKJ`QOJLUsPJLImY\eHe
N
Use
N
JLYjQVGpEHG
N
G
{|Gfi[ffiYj]HIOG$À&EHGÃQVEHG
N
QVEHG4Gfi~R]HJL^LYjQVG
N
Y\^<ÖRPHU\QJLIJ`PHIO[
N
J`{G1SJLPTQOEHG$IKgkUrU\QVETÖrP_U\QffiU
N
rJL[1G4sG
N
IVYn
ÀáGY
N
GTUsPH^`a [1UsgefY
N
J`PHtQOEHGIKgkUrU\QVEÖRPHU\QæQOUÌJ`QOIOGfi^»c FY\PHS²QOEHGTG1~R]HJL^LYjQVG
N
Y\^=ÖRPHU\QæJ`IPHUjQ
JLPh\Us^`\GfiS3GFÀmG
N
GP_U\QáY\{H^LGQOU2[1UsgeH^LGÃQVGFQVEHG&PHG1[fiG1IOIVY
N
ake
N
UrU\cI3cU
N
QVE_GiqUrSHG
N
YjQOGfi^`a+ÙpGffiY
N
Ý
UsPHGuYjPHS¨W|Y
N
Ý
UsPHGjH{H]_QFQOEHGJLSHGfiY4ÀmU\]H^LS@{|GQVU+fPHS@{|Us]HPHSHIFcU
N

wŁ
G SI 
wÇ È
G T·I

YjPHS

wŁ
GdnoI{
:Ç{È
G20oI


Łs
Å ë ìí ÉÊ¢î Ô
Å îÌÊ¢ìºÉöõÇ Õ
9 Ö
ó õN×#ìºÉÊ îöìØ× A Ç ÆÉÌË
ÐbP²QVE_JLIæ[xEfYje_QVG
N
pÀáGIOE_J`cèQ/Us]
N
YjQOQOGfiPhQVJ`UsP QOUö[
N
GfiYjQVJ`PHtÌG1~r]_JL^YwQVG
N
Y\^ÖRPHUjQVIfi WfU
N
IKgkUrU\QOE
ÖRPHU\QOIfi)Y\PÌG1~R]HJL^LYjQVG
N
Y\^)ÖRPHU\Q+[fiY\PÌ{|GæJLP_IO[
N
JL{|GfiSIOUQVEHYjQ4QOEHG/iTdH	
¿
PHG
N
t\aÀ&J`^L^){|GæYTtsUrUrS
Y\eHe
N
UKnJLgkYjQVJ`UsP/U\c#QOEHG2i<;Us{HJ`]HI
¿
P_G
N
tja@U\c#QOEHGuIOgUnU\QOEqÖRPHUjQffiáGQVEHU\]HtsEhQpQOEfYjQ=J`QFÀáUs]H^`S
{|G]HIKG1c]H^ZQVU$[
N
GfiYjQVGY2^LJ`IKQU\ciqdH	
¿
PHG
N
tsJLG1IácU
N
QVE_GGfi~R]HJ`^YjQOG
N
Y\^ZÖrP_U\QVIQVEfYjQÀáG
N
GJLPHIK[
N
J`{G1S
JLP@GfiY\[xEq[xE_UsIOG1PTIOgUrU\QVE@ÖRPHU\Qfi
CFEHGÞJLSHGfiY J`IæQVEfYwQ@J`cuÀmGÞ[ffiYjP6J`PHIO[
N
J`{G¦YöIOG1~R]HGfiPH[1GÌU\c

üOùffi ¡! Gfi~R]HJ`^YjQOG
N
Y\^ÖRPHU\QOIfiG£Y
IOG1~R]HGfiPH[1G¦U\cuJLPH[
N
GfiY\IOJ`PHt
2
jY\^`]HGfiII8QOEHGfiP²ÀáG[ffiY\P SHG
N
J`sGY>[fi^`UsIOGYjeHe
N
UKnJLgkYjQOJLUsP U\cQVE_G
i<;Us{_JL]HI
¿
PHG
N
t\a>U\c&QVEHGIOgUnU\QOEöÖRPHU\Q8Y\P_SÌsG
N
J`cèaQVEHGQOEHGfiU
N
Gfig QVEfYwQ+IVYffiarI+QVEfYjQ4QVEHG
N
GæJ`I
Y{U\]HPHSHG1SG
NON
U
N
cU
N

wŁ
GdSIw
:Ç{È
G T·I

>CFEHG/ÀáU
N
S PHGfiY
N
^»aÌJ`I+PHGfi[1GfiIOIOY
N
a {|Gfi[fiY\]HIKG@cU
N
[fiU\gkeH]nQxYjQOJLUsPfYj^zeH]
N
e|UsIKGfiIfiÀmG+[xEHU\IOG+Y\PTG
NON
U
N
Ujc\Y
N
arJLPHtjY\^L]HG1Ipc
N
Usg
Ï

©
¾
QOU
Ï

©¢¦

pÐbP
QVE_JLI8IKQO]HS_asáÀmG¨[fiUsP_IOJLS_G
N
QVE
N
GfiG¨Gfi^L^`JLeHIKGfiI8Y\P_S IOGÃsG1P²ÖRPHU\QVIU\cp\Y
N
arJLPHt¦[1Usgke_^LGnJ»Qbas
½
]
N
EHUse|GuÀY\I=QVU{H]HJ`^LSqY8QVY\{H^LGuU\c3eUs^»artsUsPfY\^}ÖrP_U\QVI=QVEfYjQp[fiU\]H^LS¨{GX]HIKGfiSTQOUæY\eHe
N
UKnJLgkYjQVGQVE_G
i<;Us{_JL]HI
¿
PHG
N
t\a¦U\cQVEHG8IKgkUrU\QVE¦ÖRPHU\QOIfiB^`IOUHzÀáG8ÀmY\PhQVG1S>QVU@IKGfiGJ`c)QVEHG
N
GgkJ`tsEhQ{|GkYjPRa
G1rJ`SHGfiPH[1GQOEfYjQuQVE_Gk{|Us]HPHSÞÖRPHUÀ&PQOUq{|G+Q
N
]_Gk[1Us]H^LS¦{|GkJ`gke
N
UsG1SWZ]
N
QVE_G
N
UsPH[1GQOEHGfiIKG
Gfi~R]HJ`^YjQOG
N
Y\^RÖrP_U\QVI)Y
N
Gm[
N
GffiYwQVGfiS}hUsPHG[1Us]H^LS4JLPHIK[
N
J`{GIOgUrU\QVE$ÖRPHUjQVI3J`P4QVEHG1g YjPHS$IOG1GFJ`cHQOEHG
N
G
JLI)YjPRa8GÃrJLSHG1PH[fiG&QVEfYwQQVEHGpi<;Us{_JL]HI
¿
PHG
N
t\a8U\c|QVEHG=JLP_IO[
N
JL{|GfiS8IOgUrU\QVE8ÖRPHU\QJLI[1UsPhsG
N
tsJ`PHtXQOU
QVE_G+iTdH	
¿
P_G
N
tja@U\c3QVE_G4Gfi~R]HJ`^YjQOG
N
Y\^zÖRPHU\Qffi&CFEHG
N
GfiY\IOUsP¨cU
N
]HIOJ`PHtkQOEHG4G1^L^LJ`eHIOG1I&JLI&QVEfYjQ=QVE_G
Ł\×
eN
Ust
N
Yjg
N
Y\P~R]HJ`QOGkIK^LUÀ&^`aU\PQVE_GÓ	ÜSHJLgGfiP_IOJLU\PfY\^3ÖRPHU\QOIfi#Y\PHSQOEHGGfi^L^`JLeHIKGfiIÀáG
N
GæY¨tsUrUrS
QVG1IKQ=[ffiYjIOG\
V Ù
0fi(8)ff1fl
ÐbPuU
N
S_G
N
QVUFJ`PHIO[
N
J`{GYjPXG1~R]HJL^LYjQVG
N
Y\^jÖrP_U\Q<JLPuYIKgkUrU\QVEÖRPHUjQffiÀmGIKJLgeH^`apPHGfiG1SQVEHG)efY
N
Y\gG1Q
N
J65fiY	
QVJ`UsP²U\cQOEHGIKgkUrU\QVE ÖrP_U\QæÀ&J`QOE®eG
N
J`UnS²ŁÚb=Y\PHS Y>e
N
Ust
N
Y\g QVEfYjQ[ffiY\P®IKUs^`\G¦Y\^Lt\Gfi{
N
Y\JL[
Gfi~R]fYwQVJLU\PHIfiHJ`P/Us]
N
[fiY\IOG
|
ùg´ LüÃ3CFEHGXY\^`tsU
N
J»QVEHgºcU
N
JLPHIK[
N
JL{HJ`PHt+Y\P/G1~r]_JL^YwQVG
N
Y\^}ÖRPHUjQ&JLPæQVE_G
IOgUrU\QVEÖRPHU\QuÀ&J»QVE¦efY
N
Y\gkGÃQ
N
J65ffiYwQVJLU\PG _ GvuI
¥

GuI
¥ZÛ
GuIIJLIuY\IcU\^L^LUÀ&I&%G¥Ù=U\QVG¬%ÐbP¦QOEHG8[ffiY\IKG
U\c#Y\P¨Gfi^L^`JLeHIKG\
Û
GuI _µI
ÜÝ
C#YjÖ\G2Y8e|UsIKJ`QVJ»sGÞfi
ßàÝ
W#JLP_SæQVEHG2Y
N
[1^LG1PHt\QVE@U\cQVE_GXÖRPHUjQffi
áÚÝ
yzG1Q7âQfiQ[«KòUãàâ
2

ä 4ò
ffi

«
2t
uKå[ß
2
HÀ&E_G
N
G
2
JLIQOEHGuPR]Hg${|G
N
U\c3G1SHtsG1I=U\P¨QOEHGueUs^»artsUsP
æ
Ý
yzG1Q

ãÚç#«KòdU¯ãàâ
2

6J JG2âQfiQ[«KòU¯ãÚâ
2

I
èàÝ
yzG1QH«


«

«
2
uKå/ JÁG2âQfiQ¢«KòdU¯ãàâ
2



ãÚç#«KòdU¯ãàâ
2

IÃ
éÚÝ
ê
«


«

«
2
uKå
ë
Ý
lmUsgeH]_QVG
_
G£4I
¥

G¥ïIÃHYjPHS
Û
G¥4I
ìÚÝí


T`ã±
2
uhÀ
ê
_
G£4I
¥
í


TIã±
2
u
Á
ê 
G¥ïI
¥
í


TIã±
2
uKî
ê
Û
G¥4I
ïÚÝ
o
Us^»sGmcU
N
uJLPG
_
GuIï
í


T`ã±
2
uhÀmIp¿G

GuIï
í


TIã±
2
u
Á
IÖp¿G
Û
GuIï
í


TIã±
2
uKî1IÖp:

pffi
ÜñðàÝ
2
«çtu
ê
u
ÜÜÝ¤í


T`ã±
2
uhÀ
ê
_
G
2
«çHuI
¥
í


T`ã±
2
u
Á
ê`
G
2
«çtuI
¥
í


TIã±
2
uKî
ê
Û
G
2
«çHuIÃ
ÜSß§Ý
¼
G1eGfiYjQ&IKQOGfieHI
BJ¥
Ï

¥
Y\PHS
ÏsÏ
G
2

Ï
IáQVJLgGfiI1
ÜñáàÝ
¿
\Yj^L]fYjQOG Ã

u{ Łàb


Ü
æ
Ý
ÐÜcÁ ©eÞfifIKQOUse
ÜSè§Ý
ÐÜcò óO ÞfizQVE_GfiPÞJ`cuôe Łàb
ê

ãàç1«KòU¯ãÚâ
2


½
QOEHG
N
À&JLIOGj
sê
âQfiQ[«KòU¯ãÚâ
2

<YjPHS

  GâQfiQ[«KòUãàâ
2



ãàç1«KòUãàâ
2

IÃ_Y\PHS
N
G1eGfiYjQ=e
N
Ur[fiG1IOI=IKQxY
N
QVJ`PHt$À&J`QOEqI¸QVG1eãn
Łsã
Å ë ìí ÉÊ¢î õ
ö í í Ê Ç ñ õø÷
*¿ ù
@º,s®;<3%=)ffffi:ffffi(  './
fffi0fi"2#"$05A+3²ffffi ?@fl /83
57+
CFEHG=cUs^L^`UÀ&J`PHtuJLI)QVEHGiTY\eH^`Gp[1UnS_G=QOEfYjQmÀáGpÀ
N
U\QVGpJLPU
N
S_G
N
QOU4tsG1PHG
N
YjQVGpPHGffiY
N
^`a8G1~R]HJL^LYjQVG
N
Y\^
ÖRPHU\QOIfiÐbPqQVE_GXP_GffiY
N
c]_QO]
N
GjZQOEHG
N
G1IO]H^»QVI&U\c#QOEHJLI&e
N
Ust
N
Y\g	À&J`^L^{|GuSHJLIKeH^YffiasG1SqU\PTY+ÀmG1{HIOJ»QVGj
CFEHG
N
GfiIK]H^`QOIÀ&JL^`^J`PH[fi^`]HSHGXQxY\{H^`GfiIp^LJLI¸QVJ`PHtkGfiY\[xEGfi^`^LJ`eHIOG2Y\PHSÖRPHU\QpQVEfYwQÀáG+]HIOG1S¦Y\^LUsP_tkÀ&J`QOE
QVE_GfiJ
NuN
GfiIOe|Gfi[ÃQVJ»sG8QVEHJ`[xÖrP_GfiIOI
N
Y\S_JL]HIXY\PHSY
N
[fi^LG1PHt\QOEY\PHS¦QVEHGÃaÞÀ&J`^L^#Y\^LIKU¨J`PH[fi^`]HSHG+QVE_GæiTdH	
¿
PHG
N
tsJLG1I&U\c#GfiY\[xETG1~R]HJL^LYjQVG
N
Y\^ÖrP_U\Q&QVEfYjQ&ÀmY\I&JLPHIK[
N
JL{|GfiS@JLP/QVE_Gfig¨
úcû=üiýÚþß Úûþ
ú	ÁüiýÚþß 
þ
ú
üiýÚþß 

þ
ú
û
Mü.ý
&ûff¿þfiffiflmþfiffifl.þ
ú
Mü.ý
 ¿þfiffiflmþfiffifl.þ
ú
Mü.ý


¿þfiffiflmþfiffifl.þ
ú!
üiý"fiþ$#&%'þ(¿û
)¿þ+*&,-.¿þfi(*,-/

0mþ(*&,1ffifl.þfiý(2033.,+4&516ffi
ú87
üiý(9:6(ff
!
ffi
ú;9<#=Mü.ý+2)3>2(22(2?
ú+='A@B'6="C;D(2(24þ+=ED(2?F+=
ú 1
9"C9ü.ýffiGIH1=àþ+1
9)3JG	K(KL@MKKNG<3.þdûþffiGfi
ú 1
9"C9fi?üiýffiGOH=Úþ+9fi?P3$G	K(KL@MK(KQG<3.þdûþffiGfi
Ł\ê
ú (üiý+=9)1
9"C9flSR(TU"V(Wfi
ú (fi?tü.ý(+=1909JCfi9?flXRTU"VWfiffi
ú (+Y6=(üiý 71Z @
ú = 7 Y+=(6=ü.ý
(+Y6=(4
2)3.[
ú =ü.ý+2)3.[64I= 7 Y+=(-(+Y6=
ú W(''6=
'Áüiýfi?P3X2
ú \ 
5+="fiþ+]üiýdûffO21ffi
ú \ 
5+="fiþ(^=üiýO21ffi
ú \ 
5+="fiþ6_Íüiý  O21ffi
ú 19 7 þ=üiý+2)3>2
ú 7` 9aW('('+='6 Úý+9<#=E(=
ú 9
7
þ üiýb203X2
ú (='c'+=&Cd?3þ+=E@b(=
ú
9%?üiýff&ûþß
\

5+="fiþ+]+*,-.mþß
\
5(=Jþ^(*&,
-

¿þfi§ß
\

5+="dþ6_1+*",dß
fi*&,
ú
19
7
þÁü.ý(#=+:69ff9%fi?flmþ)flmþdý
19
7
þe3(3f19
7
þ(-O23.[+456
ú \
56=6"þ(]=ü.ýdûX19
7
þtü
ú \
56=6"þ^Áü.ýX19
7
þtü
ú \
56=6"þ+_ü.ý

X19
7
þtü
ú
9E(=ü
ú W'('+='Áü.ý+9
:(
Og<#<(O,64516ß19
7
þfi(<
ú EW('('+='6h9#
=4þ
`
9
ú 
6'1"fiþ+ (fl&GJi
j(+k(l/Gfifl.@ffi
ú 19
7
þÁü.ý+203X2ü
ú \
56=6"þ(]=ü.ýdûX19
7
þtü
ú \
56=6"þ^Áü.ýX19
7
þtü
ú \
56=6"þ+_ü.ý

X19
7
þtü
ú
+='BHA'6="Cm?sþ6=E@E+=
ú
9%6, üiýff&ûþß
\

5+="fiþ+]+*,-.mþß
\
5(=Jþ^(*&,
-

¿þfi§ß
\

5+="dþ6_1+*",dß
fi*&,
ú
19
7
þÁü.ýB#=+
:+9ff9%6,ffflmþ)flmþfiý19
7
þM33n9
7
þ+- 203>[64"5+
ú
\
56=6"þ(]=ü.ýdûX19
7
þtü
ú
\
56=6"þ^Áü.ýX19
7
þtü
ú
\
56=6"þ+_ü.ý

X19
7
þtü
ú 
6'1"fiþ+ (fl&Goj)flpj(flqj(+lffGfl
\
5+=Jþ+]fl
\
5+=Jþ(^fl
\

56=6Jfiþ6_<
ú
9E(=ü
ú

6'1"fiþ+ (fi?fl&Grj(flsj
!
l&ffGfifl>)fl.9<#=
ú
9(#9
Ł
B
ú c19 7 þ6h9:6(
I,+4516þ ` 9
ú = 7 Y+=(6=ü.ý()
ú 9+#9
ú (+Y6=(üiý)
ú 9	)
ú =üiý(203>[64ffiX(+Y6=-6= 7 Y+=(+fi
ú W('('+='=üiý+9
:Og#I,+451Úß69 7 þffi
ú 191"Cfi9(,Íü.ýffiGIH1=àþt1§þ3JG8KKS@MKKNG<32þfiûþffiGfi
ú (6, üiý+=9)1
9"C9+,ffflXR(TU&VW<
ú 
6'1"fiþ+ (+,fl&Grj(flsj)flqj6l/GfiflL(6Y+=)fl = 7 Y6=(6)fl.1ffi
ú 1u=1#9ff6,ffi
ú 9	=ü
ú
\
56=6"þ(]=ü.ýdû2tü
ú \
56=6"þ^Áü.ý2tü
ú \
56=6"þ+_ü.ý

2tü
ú
9E(=ü
ú
u=1#9/fiffi
ú
u=1#9/?
ú
96E+=Íü
Ós
: õ=< ×õ!ÆxÕ îöìí ëwv
= Õ
½UB

C
v
N
GfitsU
N
aöÕm]_[xÖöY\PHS

G
N
GfigG1a
½N
^LU!B IKJLgeH^LGkGfiPHG
N
t\a>c]HPH[1QOJLUsPöcU
N
ÖrP_U\QVI1
y

g

 

!

g4g´ xLZ×
Ï
G¥ÓïI%ÁŁ\hx_Ł
Ï
ÒH
Ï
BïB
n
=ØlmEHGffi×hã
C
o

o
ZlmE_G
N
P}lm]
N
\GfiIpY\PHS@IO]
N
c£Y\[fiG1I&JLP
¿
]H[fi^`JLSHGfiY\P/IOeHY\[fiGjÐbPmºZúd$i\ýßüWeý

3 

axù 
pü

øüÃú ffi!kù

i


ù ¡!eÃý6eÃ_efYjtsGfiI
Ï
×x_\×__iTYjQOE_BpIOIOUr[\_BgG
N
G£SHJ`IKQ
N
JL{_]_QVG1S/{Ra
M)N
GfiPhQVJ`[fiG	
9
Yj^L^ß
¿
PHts^LGÃÀmUrUrSTlm^`J0IfifÙX

µIÃ
Ï
B
×hãn
=Øl
M¼
h
C

Y\IOUsP+lY\PhQxY
N
Gfi^L^LY_\iqJL[xEfYjGfi^
M
JLYjQVG1ÖZsY\PHS
¿)N
JL[
¼
YffiÀ&SHU\P
½
{_QVY\JLPHJ`PHtFQVJ`tsEhQ#ÖRPHU\QOI
{RaæIOJLg4]H^YjQOJLPHt2QVEHGuÖRPHU\Q	ÜQVJ`tsEhQVG1PHJLPHt@.HUÀue
N
Gfie
N
JLPhQffiZŁjshn
= y
o
d
¼HBïB
C
¼
ZB4yzJ`QOEHG
N
^Y\PHS}


o
J`gkU\P
½
d]
N
]HgG
N
JL[\|Y\P_S
¿

¼
YffiÀ&SHUsP&CFEHJ`[xÖRPHGfiIKIU\c
ÖrP_U\QVI1y

g

 

!

g4g´ xL
B
Ï
G¥Ó4I% ŁjÓsÓ
x_ŁjÒ\ÒH
Ï
BïBïB

=
½Ã?A9#B
ÏDC

]HP
½@?A9
Y
N
Y_
¿
PHG
N
t\a@U\c#Y+ÖrP_U\QffiÃy

g

 

!wHÓ\¢GßŁïI% ŁwÒ
Ï
x_ŁjÒhãn
Ï
BïB
Ï

=
¼
YffiÀ=sÓ
C
¿)N
JL[


¼
YffiÀ&SHUsP}lY\Pæ[fiU\gkeH]nQVG
N
IáS_JLIO[1UsG
N
JLSHGfiY\^fÖRPHU\QVIry =J&gfüffiýèøü

ú x
|
ù\úûJxL
Ï
ŁG¥ÓïI%ÁŁ\êhãxnÓ\hŁn_Ł\ssÓ_
=
¼o
s
C
¿

¼
YÀ&S_UsP@Y\PHS


o
J`gkUsP}
M
Us^»ant\UsPfY\^|Y\eHe
N
UKnJLgkYjQVJ`UsPYjPHSæGfiP_G
N
tjaU\c<IKgkUrU\QOE
ÖrP_U\QVI1{zJxÍÀ

úkyûfü

ffi!Ãðù\ø+ý ½þOù\ú£ý

eÃZŁ\ssn#QVUY\e_eGfiY
N

=
o
JLg
B
×
C

UsPfYjQOEfY\P
o
J`gkU\P
¿
P_G
N
tjaXc]_PH[1QOJLUsPHIcU
N
ÖrP_U\QVI&%#{|GfitsJ`PHPHJLP_t=QOUe
N
GfiSHJ`[1Q3e_ERarIKJL[ffiYj^
{G1EfYffinJ`U
N
/ÐbP
|
ù\úèûfüÃøù\ú¥ýßþOù áùg4g´ffi

ùrþxûfüWe8ú

afiý

ø

 Lüxþ$ »ùffi@eÃúdffi$fþÃúd$ffiVü/ù

imi!c

ù\ø+ýßþWe

|
ý
¢
üOùg

  ý6eWr
|
utr44&|dwrefY\tsG1IÓ
B
x_\ê_
o
e
N
JLPHt\G
N
nÙpGÃÀ;}U
N
ÖZ
Ï
BïB
×_
Ó
Ï
